





TUNE IN 
TEXACO STAR THEATER 
starring 


JIMMY DURANTE 


on TV Saturday nights 
NBC 

















‘“Overhauls 
unfailingly 
show engines 
clean...” 


ie this highly efficient diesel plant (name on request) strict 
maintenance procedures are followed. The four dual-fuel 
engines shown are lubricated with Texaco Ursa Oil Heavy 


Duty and the Chief Engineer reports: 


“Overhau!s unfailingly show engines clean—no 
deposits and all rings free. Wear is virtually 
unmeasurable .. . with low maintenance costs and 


minimum fuel consumption.” 


Texaco Ursa Oil Heavy Duty is one of the complete line of 
famous Texaco Ursa Oils especially refined and processed to 
made diesel, gas and dual-fuel engines deliver more powe) 
with less fuel over longer periods between overhauls. And 
because these benefits are so consistently delivered, it is a fact 
that— 

For over 20 years, more stationary diesel h.p. in 

the U.S. has been lubricated with Texaco than with 

any other brand. 


A Texaco Lubrication Engineer will gladly help you get maxi 
mum efficiency from your diesel operation. Just call the nearest 
of the more than 2,000 Texaco Distributing Plants in the 48 
States, or write The Texas Company, 135 East 42nd Street 


New York 17, New York. 








URSA OILS tnt cucu en 
AND DUAL-FUEL ENGINES 








Here’s exciting news for power users 

great new 4- and 6-cylinder GM Detroit 
Diesel engines thatrepresent another long 
forward step by the leader in the Diesel 
engine field. With this new, more efficient 
Detroit Diesel Turbopower you can have 
up to 17°), more power with no increase 


in fuel consumption—or the same power 


output with fuel saving up to 15°. 


Detroit Diesel engineers have Turbo 
charged 2-cycle Diesels by combining 
an exhaust-driven turbine with the 


engine blower to deliver a larger supply 


of fresh air to the cylinders. Result: 
improved combustion, freer engine 
breathing, quieter and more efficient 


performance in the higher speed ranges. 


Turbopower Diesels are additions to 
Detroit Diesel’s time-proved Series 71 
line, world’s most widely used Diese] 
engines. The four-cylinder Turbopower 
Diesel delivers 171 H.P. at 2300 
R.P.M.; the six-cylinder engine pro 
duces 280 H.P. at 2300 R.P.M. 


To truckers Turbopower means speed- 


ier, more economical movement of bi 
payloads. 

To boatmen it means faster speed ¢ 
longer cruising range—more room f¢ 
cargo. 

To contractors and other industrial use 
it means greater work output fror 
higher-powered engines or improve 
economy. 


) } 


For the full story of 2-cycle Turbe 
power, write us or call your neares 
GM Detroit Diesel Distributor ¢ 


Dealer. 
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ew Engines Added 


to General Motors 2-cycle Diesel Line 


DETROIT 
(eo) i] =i 8 


Engine Division 
of General Motors 
Detroit 28, Michigan 
In Canada 


i] 
GENERAL MOTORS DIESEL LIMITED 
London, Ontar 
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THe Greatest possible accuracy can be 


obtained with the Sioux Dual-Action Valve 
Seat Grinder and Sioux Tapered Pilots. 
Sioux Tapered Pilots are precision tools 
and offer the most positive guide known. 
The Dual-Action is a controlled fine vibra- 
tion for grinding and dispersion of the cut- 
tings with the grinding wheel mounted for GRINDING 
full contact with the valve seat. It is a VALVE SEAT 
perfected system. DRESSING 
GRINDING WHEEL 








FACTORY APPROVED SETS FOR TRACTOR, none 


TRUCK, RAILROAD, DIESEL WHEEL 


Allis-Chalmers, American-Locomotive, Baldwin Loco- 
motive, Case Tractor, Cooper-Bessemer, Ferguson 
Tractor, General Motors, Hercules Engines, Ingersoll- 
Rand, International Harvester Truck and Tractor, 
John Deere Tractor, Massey-Harris Tractor, Minne- 
apolis-Moline Tractor, Oliver Tractors, Onan Engines, 
HEAVY Reo Motors, White Motor Trucks. 
DUTY DRIVER 








USE SIOUX ALL THE WAY THROUGH... 


STANDARD THE WORLD OVER... | FIND | IM THE | 
| SIOUX | YELLOW | 


ALBERTSON & CO., INC. || Fast | races. 


Sioux City, lowa, U.S.A. 1@-— — 


ELECTRIC IMPACT WRENCHES © GRINDERS © FLEXIBLE SHAFTS *© POLISHERS © DRILLS 
HAND SAWS * SANDERS * VALVE FACE GRINDING MACHINES * ABRASIVE DISCS 
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LUBRICANT 


Field Report [Ciro 


Marine generator shows no bearing wear 
after 6500 hours steady operation 


» | ASE HISTORY 
The Engineers [Rigiysces 


P) 


THIS BUDA DIESEL AND THREE OTHER GENERATORS aboard W <. CHAMBERLAIN CO. operates the C-Trader 
the M/V C-Trader upply power 24 hours a day for Cr wise lumber vessel between Oregon and Lc 
all ip' l Each unit uses RPM DELO Marine gele Its main engine, a 1325 h.p. Cooper-—Be 
Lubricatir j i specially developed lubricant is also lubricated with RPM DELO Marine O 
for high-output, low-speed marine diesels. Chief available in all principal ports. 
Engineer, ob yr (above), took down this 40 kw 
Buda after 6500 hours ontinuous constant—speed op- 
> io fo 1 be: fs and 1s clear free ‘ 
eration, found bearings and rings clear, free of | Why RPM ane Marine Lubricating Oil peas eer 
lacquer deposits—no noticeable bearing wear 
Special inhibitors fight dep 
r, Standard solve residual fuel problems .. help 
Marine Fuel and Lubricant prevent scuffing 

Engineers inSeattle, Port- 
land, San Francisco and Los 
Angeles will give ship op- 
erators expert help at any 
time. 


; i} 


FOR INFORMATION about ; , 

this or other petroleum Contains anti-oxidant Corrosion and foam in- 

product of any kind, or Film stays on parts hibit top bearing 

the name of your nearest | whether hot or cold; -Orrosion, prevent 
tributor, write or | |} running or idle foaming in wet or dry 

iny of the companies below. Sump engines 


STANDARD OL COMPANY OF CALIFORNIA, San Francisco 20 » STANDARD OIL COMPANY OF TEXAS, Ei Paso 
THE CALIFORNIA OIL COMPANY, Perth Amboy, New Jersey + THE CALIFORNIA COMPANY, Denver 1, Colorado 
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Equipped with the latest engine advancement 


Another Lxample 
of 
lficient Power 


at Lower Cost 


this Cooper-Bessemer J5-81 


at Breese, Illinois Light and Power, easily develops 1435 bhp at 450 rpm 


How Packaged Power” 


Pays Breese a 1:3ifG Bonus 


HE Cooper-Bessemer Stationary generating engine 
- in the Breese, Illinois Municipal Light and Power 
plant combines several unusual features that really pay 
off in greatly increased horsepower and unusually high 
thermal efficiency. To be exact, this 8 cylinder 13” x 
16” supercharged JS engine develops 14345 bhp at 450 
rpm —a rating out of the question only a few years 


ago, but now proved conservative. 


To produce such horsepower, Cooper-Bessemer added, 
in addition to supercharging, pre- and after-coolers 
employing a Vapor Phase Cooling system. Moreover, 
for still further economy, steam from the engine's cool- 
ing water jackets is used to heat boiler feed water for 
previously installed steam turbines. 


And here’s a mighty important point . . . in spite of 
its horsepower, this Cooper-Bessemer unit continues 
to operate quietly, smoothly, and with no noticeable 
urrounding heat. Proved by performance, this modern 
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JS has now taken over the full load at the Breese Plant 


and with unprecedented economy 


If your plans call for comple x gencrating and process 
service, or the most simple arrangement, you'll be 
money and performance ahead with Cooper-Bessemer, 
Ask our nearest representative for specific performance 
figures and estimated savings based on your particular 


power demands. 





MOUNT VERNON, OHIO 


/ i 
COOPER-BESSEMER 


GROVE CITY, PENNA, 


New York, N. Y. @ Washington, D. C © Gloucester, Mass 
San Francisco, Calif . Seattle, Wash. 
St. Lowis, Mo 
Son Diego, Calif © New Orleans, Lovisiona © Cooper-Bessemer 


Houston, Texas ° 


Los Angeles, Calif . Ch cago, Illinois . 


of Canada, lid., Holifax, Nova Scotia 
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FLEXIBLE METAL HOSE 


ge 


Write for Diesel Bulletins 1020 & 50A. See our Catalog in Sweet’s Product Design Fil 


ATLANTIC METAL HOSE CoO., INC. 


309 DYCKMAN ST., NEW YORK 34, N. Y. 
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PPTL, P - Heavy-Duty 
7 E Ville Siesteinal 


Equipment 


MAKES ANY DIESEL 
MORE RELIABLE 


L-N HEAVY DUTY 
D.C. REGULATORS 
Double conta t desigr 
more accurate ec, Ntrol 
G wider speed range 
pered char Jing , 


Ives batteries, Ove, 


Size 
n te 

> yr une qvalled religbilj t 

with oll froma 
1! wearin 

iced and re Placed 


ged constructic 
long life 


9 Parts easily se, 


eS 
Any diesel vehicle or industrial equipment will 

deliver more reliable performance with less 

downtime when equipped with Leece-Neville 

Heavy Duty D.C. units. Since 1909, Leece- 

Neville has been the pioneer and leader in the 

design and manufacture of heavy duty automo- 

tive electrical equipment, famous 

for its reliability, long life and 


top performance. It will pay you 


L-N HEAVY pyTy 
MAGNETIC SWITCHES 


last ontacts handle 

' : , Splas ee 

Company, Cleveland 3, Ohio. Dis- ' meer f construction 
D . lighe st reliat 


tributors in principal cities... GF Cn Nafees 
v 


Service Stations everywhere. 


to specify Leece-Neville. For all 


the facts writ The Leece-Neville y : long life 
igh 
De 


Current 


signe 
rility ned for 
magnet te 
itch 
m top) fits 
ountings. Series Parallel 


©&s Usual two-swit 


Present 
replac Switch (be low) 


h System 





YOU CAN 
RELY on 


Automotive Electric Equipment Since 1909 
BUS DIESEL + INDUSTRIAL + PASSENGER + RAILROAD + MARINE + OFF-HIGHWAY 


Rod Siw SB 


DC GENERATORS CRANKING MOTORS REGULATORS SWITCHES SMALL MOTORS 
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Sea Service, Inc. inti on 
over 10,000 HP of Allis-Chalmers diesels 


! to maintain reliable transportation 
|| service for the offshore oil industry. 
They have shown that... 





Service is their middle name 
Serving the marine oil fields in the open Gulf is a 
demanding task. Boats and machinery must have the 
stamina to assure fast, safe delivery of men and sup 
plies around the clock .. . and the power to maneuver 
accurately in high winds and heavy seas. In building 





their reputation for excellent service, Sea Service, Inc. 
has learned to depend on Allis-Chalmers engines. Their 





_— $$ =: J 





M/V Sea Service is one of six large supply 
hips in the Sea Service, Inc. fleet. It 1 
135 ft long, 32 ft wide and is powered by 
two Allis-Chalmers 516-hp super-charged 
diesel engines. It carries 600 long tons of 
deck cargo mud, cement pipe and othe: 


upplie or equipment 


This is one of two 516-hp Allis-Chalmer 
engines which power the supply ship 
Sea Service. Counting auxiliary engine 
the present fleet of Sea Service, Inc. uses 
over 10,000 hp in Allis-Chalmers diesels 
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fleet of six large supply vessels and seven modern crew boats 
utilize... 


Over 10,000 HP of Allis-Chalmers diesels 


The Allis-Chalmers marine diesels now in Sea Service boats 
total 8,658 hp in main propulsion engines and 1,510 hp 
powering generators and auxiliaries — all providing the kind 
of dependable power essential to this type of service. 


This proven dependability and economy is available to 
you for almost any power requirement, So before you re 
power or specify any engine in a new boat, ask your Buda 
Division Marine or Oilhelg Dealer for all the facts. Write 


for free catalogs. 


ALLIS-CHALMERS, BUD SION, LWAUKEE 1, WIiSé 


ALLIS-CHALMERS 


——— (ox at 
wy 








The Gul ! top, and the Buda Dr 
above wo more Sea Service ‘ 

familiar to the eyes of offshore oilfield peopl 
Allis-Chalmers marine diesels on the Gu 

consist of two 2505 main propulsion engine nd tw 
165 generating units, and on the Buda D er 
pair of turbo-charged 1125 main engines and BD 


yenerating set 


The 82-ft Oul Service is one of seven “out 
ide” crew boats operated by Sea Service, 
Inc. Powered by two 300-hp Allis-Chal 
mers continuous-duty engines, it is Coast 


Cjuard-certified to carry 31 passenger 


Tying up to “Mr. Charlie” in calm water 
like this is duck soup for the utility tender 
Pelican Driller. Like all ships in the Sea 
Service, Inc. fleet, it has ample reserve 
power to maneuver quickly along side off 
hore rigs in any weather short of a full 
cale hurricane. The Pelican Driller de 
velops 680 hp with its two Allis-Chalmer 
upercharged marine engines, and has two 


Allis-Chalmers auxiliary engines of 114 hp 
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ERMETO' 


WEATHERHEAD 


First im components 
for HYDRAULIC SYSTEMS 





SAE 37° FLARE 
Look at anything . . . anywhere in the world .. . in 
hydraulics, diesel power or machine tool applications . 
equipment for instrumentation, oil drilling, mining, road 
building, petro-chemicals or even atomic power .. . 
chances are the vital air and fluid lifelines are secured 


with WEATHERHEAD. 


le H En 
Reusable Hose ds SAE 45° PLARE 


3 ) SS. 


INVERTED FLARE 











Bulk Hose 


eae jie == 


| 


DRAIN COCKS 





Ev WEA THERHEA D The ok plat lite iva hose 


FIRST IN HYDRAULIC CONNECTIONS ond fitting Ron 


THE WEATHERHEAD CO., FORT WAYNE DIVISION Available coast-to-coast through 


Dept. £-6, 128 West Washington Bivd., Fort Wayne, indiena Weatherhead distributors. 
Ca r The Weatherhead Co Ltd St. Thomas, Ontario 
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E... Diesel Engine Valves 


are produced to meet the exacting requirements 
of Diesel engine service. Through more than 35 
years of co-operating with the country’s leading 
Diesel engine manufacturers, and furnishing 
valves to them, Eaton has developed a thorough 
understanding of the problems peculiar to the 
Diesel field. Eaton’s experience is reflected in the 
outstanding performance records achieved by 
Eaton-made valves in all phases of Diese! engine 
service. 


Eaton Diesel Valves are produced in a wide range 
of materials, and in both faced and unfaced 
designs. 


Our engineers will welcome the opportunity to 
discuss the application of Eaton valves to your 
engines. 


VALVE DIVISION 
MANUFACTURING COMPANY 
9771 FRENCH ROAD + 


DETROIT 13, MICHIGAN 


7% PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts « Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray lron Castings * Heater Defroster Units + Snap Rings 
Springtites *Spring Washers *Cold Drawn Steel * Stampings *Leaf and Coil Springs *~Dynamatic Drives, Brakes, Dynamometers 








Diesel Power 13 





ECONOMICAL, CONTINUOUS POWER 
Diesel, Dual-Fuel and Spark-ignition Engines from 150 to 5000 BHP 


2 NOW... 


=F 
lta 
[a 


America’s first big 
diesel built to take 
full advantage of 


turbocharging 


America’s first diesel designed and built 
for turbocharged operation up to 5,000 
hp has been hailed as the greatest powel! 
engine advance in over twenty vears 
Fourteen engines on order in its first 
production year prove unusual user 
acceptance Some important reasons tor 
this success are massive component de- 
sign, compact construction for lower 
foundation and installation costs, and 
continuous high power operation on th 


most economical, locally available fuels 


Worthington’s SW 14 offers vou per- 
formance ratings that are conservative 
by ar standard You can only yet thi 
degree of reliability in a turbocharged 
engine when it’s designed specifically 
for high cylinder pressures under con 
tinuous heavy duty operation \ 


“souped up” engine just doesn’t meet 


W | t standards 


It’s as easy as calling your nearé 
Worthington Ofthce to get th 

story on the SW 14, o1 write Worth ny 
ton Corporation, Section 61, Hart 


son, New Jerse Vy, for Bulletin S-500) BOO 


TYPE SW14 RATING CHART 
et 450 rpm 


D 40 WO 80 90 MO 20 2H 2 MO UX 
px bmep 
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“20 Diesels Get Up To 225,000 Miles Before 
Overhaul With Cities Service C-300 Motor Oil!”’ 


“We don’t even have to grind the valves before then,” 
reports Holdcraft Transportation Co., Sioux City, lowa. 


CITIES 6) SERVICE 


bk 1A 
QUALITY PETROLEUM PRODUCTS =). aed fe 
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K FOR DELCO-REMY 
MODEL 1117657-THE 
GENERATOR THAT HANDLES 
THE TOUGH JOBS-WITH EASE! 


This Delco-Remy 12-volt generator Model 1117657— is the heart of 
an A.C.-D.C. charging system designed specifically for buses with 
continuous and extremely heavy electrical loads. It has a low cut-in 
speed of about 550 rpm, a curb-idle output of 130 amp., and a maxi 

mum output of 180 amp. at approximately 2000 rpm. Physically, it is 
rugged yet extremely low in weight for such a tremendous output. With 
its matching regulator and rectifier, Model 1117657 will give you all 
the power a modern bus can use alternating current for fluorescent 
lighting, plenty of direct current for other electrical equipment. Spec 

ify Delco-Remy A.C.-D.C. charging systems for your buses. They’re 


typical of Delco-Remy leadership in the automotive electrical field. 


GM GENERAL MOTORS LEADS TRE WAY—STARTING WITH 


Delco-Remy 


ELECTRICAL SYSTEMS 


DELCO-REMY © DIVISION OF GENERAL MOTORS * ANDERSON, INDIANA 
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OPENING NEW HORIZONS 


— - 


— 


on the rails 


in the oil fields 


whi 
- 


in electric-utility service 


GENERAL MOTORS 567C 
2-Cycle Diesel Engine 
6-, 8-, 12- and 16-cylinders, 600 to 1750 H. P.. 


HE UNMATCHED efficiency and 
aaa of the General Motors 
567C 2-cycle Diesel engine proved in 
billions of miles of main-line service on 


railroads — 1s now being extended to new 


areas of usefulness 


Through Electro-Motive’s long standing 
engineering policy of making component 
improvements applicable to earlier 
models, railroads today are realizing the 
second step in obtaining maximum 
economy from dieselization 


remantu- 


facture of older Diesel units. Diesel 
reaching the time for major overhaul can 
be remanufactured and upgraded with 
the 567C engine to today’s production 
standards at less than half the cost of 


a new locomotive unit 


The &8-cylinder 567C engine is prime 
mover in the new Electro-Motive Diesel 


Electric Drilling Rig Power Plant which 


18 


offers the petroleum industry a new con- 
cept of lower-cost drilling rig power 


both on land and offshore 


And new Electro-Mobile Power Units 
provide electric utilities with a flexible 
economical tool for fringe area boosting, 
peak skimming and emergency use. Built 
in rail units of 1000 and 750 kw.; truck 
units of 500 and 350 kw.; and portable 
units of 1000, 750, 500 and 350 kw 
capacities for permanent or semiperma 
nent installations, they serve immediate 


needs, reduce line costs and help utilities 


to postpone heavy investments in 
stationary facilities 

Mass-produced on the long-established 
lines of Electro-Motive Division pe 
cialized plants, General Motors 567¢ 
Diesel engines and engine-generator 
units cost less than others of comparable 
capacity. Servicing facilities are nation 
wide. And the equipment investment is 
protected by a modernization program 
that prevents obsolescence 

We invite inquiries of engineers interested 


in any of the above applications. 


ELeECcCTRO-MOTIVE 


DIVISION 


GENERAL MOTORS 


LA GRANGE, ILLINOIS 


In Canada: Generar Morors Dieser Limitreo, London, Ontario 


SALES OFF I< 


PETROLEUM 


es in New York City, Chicago, Jacksonville 
St. Louis and San Francisco 


INDUSTRY SALES OFFicEesS in Tulsa and Houston 
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“This piston tells the story of better lubrication 
with GULF DIESELMOTIVE,”’ 


says Mr. Oscar Voight, Chief Engineer of Baker-Whitely Towing Co., Baltimore, Md. 


“W VE never seen anything like Gulf Diesel- 

] motive oil for tugboat engine lubrication,” 
says Mr. Voight. “When we pulled the pistons of 
the ‘Columbia’ after nine years of continuous serv- 
ice, they were barely worn. Rings were free and 
ports not clogged. Those pistons still had plenty 
of service left in them.” 

Gulf Dieselmotive oil has proved time and 
again in scores of tug fleets that it has the quality 
to stand up and provide more effective protection 
for the powerful engines of these hard working 
boats. 


Here’s why: 


Chosen for their ability to prevent hard car- 

bon deposits in hot spots, the selected base 
stocks of Dieselmotive oil also provide an oxida- 
tion resistance safety factor. 


Diesel Power 


2 100% solvent refining of base stocks (which 

removes undesirable constituents) guaran 
tees greater stability and more effective bearing 
protection, 


Superior additive response is obtained by 

carefully matching the additives to the bas« 
stocks. This insures clean rings, grooves, oil 
cooling passages, and a minimum of piston crown 
deposits. 

This combination of Dieselmotive qualities 
makes possible more hours of operation between 
ring jobs, and lower maintenance costs. Ask a 
Gulf Sales Engineer—experienced in Diesel en 
zine operation to recommend the prope f prade 
of this outstanding lubricating oil for your 
Diesels. Contact him at your nearest Gulf office 
Gulf Refining 
Company, 1822 Gulf Building, Pittsburgh 40, Pa 


or write to Gulf Oil Corporation 





99 


out of 405 motorships 
built in 1955 are equipp- | 
ed with M.A.N. Diesel 1 
engines, totalling 
567,800 IHP 
: 


of these have 
original 
M.A.N. engines, 


hh 
Nid ships 
\ '. 74 


Bw 


totalling 


322,600 IHP 


No other plant in the world 


builds as many large 


marine Diesel engines 


MASCHINENFABRIK AUGSBURG-NURNBERG AG. .- WERK AUGSBURG 


Represented in all countries 
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at the C urb new Purolator dual fuel filter, PAG-25D 
has a high flow rate of 25 GPM for diesel fuel combined with 
virtually no pressure drop. A final assurance to every customer 


that your product is clean 


or 


at the terminal large bulk filtration equipment 
like this pedestal-type filter (PAG-300L to 1200L) can be used 
at high flow rates of from 300 to 1200 GPM. Reduces meter 


wear 


filters remove rust 


Despite rigid checks which prove the purity of fuel as it 


leaves the refinery subsequent corrosion in storage tanks and 
pipes frequently contaminates it with particles of 

iron oxide. To remove rust parti les, Purolator’s ¢ ngimeers 
have de veloped the world’s finest line of bulk filtration 
equipment. A recent addition to this line is Purolator’s new 
curb pump filter. It has a filtration area of over 1800 (yuan 
Init he S, al hic ved by) 2 resin Hiipore vhat dl PHICTOM 

fuel filters operating in parallel. Its development help 
make certain that wherever you filter diesel fuel or gasoline 


at the curb or at the terminal you can get preci el 


the right filter from Purolator 


970 New Bru 


PUROLATOR (eee 


“FIRST IN THE ( FIELD OF FILTERING” 


PUROLATOR PRODUCTS, INC., Rahway, N. J, and Toronto, Ontario, Canada 


Diesel Power 





Brownfield City Manager, 
E. D. Jones, standing at the 
controls of the city's latest 
Nordberg Duafuel engine 


PAST In 1951, the City of Brownfield, Texas placed its first 


Nordberg Duafuel® engine in municipal power plant service 


PERFORMANCE This engine, driving a 2000 kw generator, has consistently turned 


in a good performance record and after 22,000 hours of operation, 
COUNTS the only major maintenance required was one set of piston rings 


at On the basis of this performance, Brownfield selected and 


installed its second Nordberg in 1954 . . . another Duafuel engine 


° 
Brownfield, Texas driving a 2700 kw generator. States Mr. E. D. Jones, Brownfield 


City Manager, “Reliability is no problem . . . the Nordberg 


Second NORDBERG engines pull 90% of the load with other engines carrying the 


balance. Both Nordbergs are compiling fine records of perform- 


Duafuel° Engine ance ... the newest Nordberg has been on the line over 4,000 
hours, generating 7,357,000 kwh and maintenance has amounted 
matches economy to only $42.00.” 

and reliability Write for further information about Nordberg engines, out- 


f fi lining your power requirements. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 





BUILDERS OF AMERICA’S 
LARGEST HEAVY DUTY 
ENGINE LINE 

10 to over 12,000 HORSEPOWER 


© 1955, Nordberg Mfg. Co 
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Kswid Honinc DS PY) P 
Work of 8 ¥¥ : : 


CONVENTIONAL methods prove slow 

and inefficient for deburring and cleaning 

the almost microscopic holes in this Diesel 

fuel injector cup. But Liquid Honing 

does the job eight times as fast one 

man and one machine equaling the former 
Whatever your production production of eight men using another 
problems — engine over- method. 
haul or surface conditioning 
of parts for O.E.M. — you'll 


find Liquid Honing paying 
See Niall tes a Chest tne and carbon deposits. 


Best of all, Liquid Honing produces 
a smooth surface that promotes better 


fuel flow and cuts down gum 


* Liquid Honing and Vapor Blast are trademarks 


Send one of your parts for 
a processing demonstra- 
tion and complete engi- 
neering report on the possi- 
bilities of Liquid Honing in 
your plant. No obligation. 





DOLLAR FOR DOLLAR, JOB FOR JOB, NO OTHER 7 WISCONSIN 
SURFACE-CONDITIONING METHOD CAN EQUAL 


VAPOR BLAST LIQUID HONING VAPOR BLAST MFG. CO. 


3061 WEST ATKINSON AVENUE 
MILWAUKEE 16, WISCONSIN 
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New CUNO SUPER Auto-Klean Filter 
can boost engine life up to 50% 





Dail 





HOW IT WORKS, Dirty oi! enters inlet (1) at left, fills housing 
(2) and flows through metal edge type filter ) Clean oil 
rise s through center of filter le ive itr rht Dirt combed out 


by cleaner bl ides { 1) Is remove d through drain (5) 


1@ STATIONARY ROD 

FLOATING | | 
ROD /| 

CLEANER / 

BLADE 9! 


MAJOR pisc <2 


FILTER ELEMENT consists of 
and ( le ne} blade 
dise, Oil flow i 


bearing against precision gr yund 


shown by arrow 


tacked major ind minor dis 


minor tween major discs 


Here’s what the U.S. Army has done to test Cuno’ 
40-micron SUPER Auto 

They ran destruction tests on several identical engines equipped 
with different brands of filters. As they ran, dust was introduced 
When compre 
stopped Be 
60 hours 
ith SUPER Auto-Klean ran 90 hours—50° 
till above half its initial value! 


Klean filter for their engines 


into the air intakes. 
the test wa 


ion fell to half its initial value 
st life for engines « quippe d with cartridge- 
type filters was 

The engine v longer 


ind compre ssion wds 


You can get SUPER Auto-Klean now! 


Just pecify that the manufacturer equip your new di 
this latest and best in filtration—both for fuel and full-flow 
You'll get longer engine life and... 

1. Full-Flow 40-micron filtration with a self-cleaning filter. No 
cartridge changes; filter can't rupture or hannel 

2. Low pressure drop. An 8- by 2%-inch filter element handles 
30 gpm of 200 SSU lube oil with only 3 psi pressure drop. You get 
high capacity In asm ll pa kage. 

3. All metal. Can't absorb or adsorb additive 

4. No interruptions for cleaning. Handles full flow all the time 

5. Standard Auto-Klean housing. On existing engines 


from oil 


you can 
easily replace most 2% in. diameter cartridges with SUPER Auto- 
Klean or simply install SUPER Auto-Klean in the full-flow lube 
line following the discharge of the engine pump 

Write today for complete technical data on the new SUPER 
Ask for Catalog No 
SAK-057. Cuno Engineering Corporation, 9-6 South Vine Street, 
Meriden, Connecticut 


Auto-Klean for your new or existing diesel 





MAJOR] DISC ; 


p NG 











Y YUU) 
/ cLeaner stave ///f 











VAS fi }/// 
LLL LL hhh 





MAJOR DISC 











—» @- 40 MICRONS 


LARGE PARTICLES (over 0.012 in.) are topped it space be 


Short 40-micron restriction stops 40-micror 
but allow 


particles high flow rate 


Removes More Sites of Solids From More Kinds of Fids 


at 


AUTO-KLEAN (edge-type) * MICRO-KLEAN (fibre cartridge) + FLO-KLEAN (wire-wound) * PORO-KLEAN (porous metal) 
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New River Towboat 
equipped with 








GOVERNORS ~ GOVERNORS 























Louigue tte 
HYDRAULIC GOVERNORS 


- 4 > 2 aA vil ‘ Od 2) , 
Owner an 1 Operat r: Nashville ¢ | ¢ tM MARQUETTE METAL PRODUCTS DIVIS 


Uniontown, Ky. 


Designer and Builder: Nashville Bridge Co., CURTISS-WRIGHT 
Nashville, Lenn 


Engines: Built by Cleveland Diesel Engine Div. CORPORATION * CLEVELAND 10, OHIO 
of General Motors Corp., Cleveland, Ohio 








Other Marquette Products; ROLLER BEARING TEXTILE SPINDLES 
WINDSHIELD WIPERS FOR AIRCRAFT © SPRING 
ROTARY Oil PUMPS © PRECISION PARTS AND ASSEMBLIES 
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STEEL CASTINGS - 82 tons or 20 pounds 
..- Routine at Erie Forge & Steel ! 


A LONG JUMP from ‘“‘the largest steel from raw materials to finished product. 
water wheel ever cast in one piece’’, 82 _— 

For example, engineering, metallurgy 
tons of it, to a 20 lb. engine casting ... 
Routine at Erie Forge & Steel. Here is 
definite proof of our versatile production 
capabilities road spur to assure dimension and 


and production followed the 82 ton cast 
ing every step from raw materials to rail 
Engineers and metallurgists team up specification accuracy. “One responsi 
here with skilled craftsmen to control the bility and one control” is more than a 
production of steel castings and forgings slogan here, it works for you. 


ERIE FORGE & STEEL CORPORATION « ERIE, PENNSYLVANIA 


ERIE 


FORGE & ey 
MEMBER AMERICAN IRON AND STEEL INSTITUTE 
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Walter T. Messeck, Supt. of Utilities at Tipp City, Ohio, 
sets Enterprise “Select-O-Matic’ control for Dual Fuel operation 


Dual Fuel? Heavy Fuel? Tipp City, 
Ohio, Profits From Both With Their 
Two Modern Enterprise Engines 


The Tipp City Diesel Power Plant is a modern show 


place. Hundreds of visitors have inspected this efficient 
As long as fuel prices fluctuate, and availability of well-run operation where two 1755 HP Enterprise Turb 


different fuels varies, Enterprise “Select-O-Matic”” Dual Fuel charged Engines supply all the power. Dual fuel and 
engine systems contribute important savings in power production heavy fuel systems were installed in 1954, to take full 


; advantage of the less expensive fuels available 
This is the case at Tipp City, Ohio, where they converted their 


Enterprise Engines from straight diesel operation just two years 
ago. Dual fuel operation on natural gas and No. 2 diesel pilot fuel 
is alternated on a seasonal basis, with straight diesel operation 
using either light or heavy fuel oils, depending on the current 
market price of the various grades of oil, during the winter months 
when gas is not available. Gas and heavy fuel operation is eco 
nomical, and in this business the saving of as little as 1 mill per 
kilowatt hour amounts to a pretty penny when you're generating 
9,488,200 KW hours a year as was the case at Tipp City in 1955 

Let us show you how Enterprise Dual Fuel economy can im 
prove your operations. Write today for full information, or call 
your nearest Enterprise sales and service office. 


Over 4 iillion horsepower at work the world over / 


EWN TI ERPRISE ENTERPRISE ENGINE &2 MACHINERY CO 


Subsidiary of General Metals Corporation 
18th and Florida Streets, San Francisco 10, California 
ENGINES Export Deportment, New York 


Boston « Chicago « Denver « Des Moines « Fort Worth « Huntington « Jacksonville « Xor 
New Orleans « New York « Philadelphia « Pittsburgh « San Diego « Seattle « 
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FRICTION POWER TAKE-OFF 
\ 


Wherever 


In industry today—wherever diesel 
power is applied to driven equip- 
ment— you find Twin Disc Friction 
Clutches or Fluid Drives. 

In construction, mining, quarrying 
and logging, you'll find the biggest 
crawler tractors driving through 
Twin Dise Torque Converters . . . 
power shovels, equipped with either 
win Dise Converters or Fluid Power 
Dake-Offs 


[win Dise Truck-Type Torque Con- 


trucks incorporating 


verters ... and stationary power units, 


equipped with heavy-duty Twin 
{4ip} ) y 





In the oil fields—throughout the 


world—you'll find diesel engines, on 
drilling rigs, driving through Twin 
Disc Torque Converters or Model 
HUD Disconnecting Fluid Power 
Take-Offs. 

Today, Twin Disc is recognized as 
the world’s largest exclusive manu- 
facturer of a complete line of friction 
and fluid drives—for correctly link- 
ing horsepower to industrial powered 
equipment. Since 1918, Twin Disc 
Specialists have designed and built 


DISCONNECTING FLUID PTO 


you find diesel power... 
you find TWIN DISC! 


Disc Friction Power Take-Offs. 


friction and fluid drives for that 
one purpose. 

If you have a power transmission 
problem — consult the Twin Disc 
Clutch Company, Racine, Wis., Hy- 


draulic Division, Rockford, ILL. 


Twili Disc 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin (Hydraulic Division) Rockford, Illinois 


28 
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He can’t settle for 


anything less than 


To the deep-sea diver, anything less 


than a perfect seal would be a mistake 


Likewise, the efficiency of your gas and diesel 
engines is related to the perfection of a seal 

the one formed by the piston rings. Don't 
you settle for less than the seal which is made 
possible by Pedrick Formflex oil rings—the 
most perfect seal you can get from any 
piston rings. This is so because of the exclusive 
Formflex ‘Equalizer’ which provides the 
utmost in uniformity of pressure, flexibility 
and conformability. Thus, it meters exactly 
the right amount of oil to the top rings to 


assure a perfect seal. 


Engineered Sets or open-stock rings, you'll 
get more efficient performance from top to 
bottom groove with Pedrick Rings. Pedrick 
Engineering Service is available to help you 


with special problems. Write, wire or phone 
ae PISTON RINGS 
PEDRICK PRECISIONEERING KEEPS PEDRICK FIRST 
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Ie rlormance proved on thousands of diesel and ignition- 
fired marine and industrial engine installations 


lo low installation cost, add rugged, simple design and de 
pendable operation Then you have the explanation of why 
the Bendix Al 


demand by men in the oil, marine, construction, agriculture 


hand-cranked inertia starter is in such big 


and mining fields. Particularly in remote areas and under 
difficult operating and climatic conditions, this starter fills a 
very real need. For full details write BENDIX INTERNATIONAL, 
AVIATION CORPORATION, 205 East 42nd 


N.Y. Cable a 


DIVISION OF 


New 


BENDIX 


Street, York 17, Bendixint”’, 


HERE’S WHY: 


® Requires NO CABLES, NO PUMPS, NO PLUMBING 
® More easily mounted and in more positions 


® Can be installed in ten minutes without the 
use of any special tools 


© Completely self contained . . . no “extras” 
to buy 


Bide? 


Zid INTERNATIONAL eo 


aey AVIATI 


“Bene” 


WN CORPORATION 
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MARINE DIESEL ENGINES 
UP TO 2000 HP 


For coastal shipping and trans- 
continental service for  single- 
double- and 4 engine propulsion 
units. 

The type M 582 engines are equip- 
ped with light alloy pistons for 
better heat dissipation. 

“9 and 10 cylinder engines upper 
picture have parted cylinder blocks 
and two-parted crankshofts. All 
components are amply dimensioned 
for heavy duty. Special leaflets on 
request.” 


MASCHINENBAU KIEL AKTIENGESELLSCHAFT 


GERMANY 





DRIVE 


for your diesel! 


a 
Se 





Here is how the application of 

AiResearch Turbochargers can 

affect the performance of your 

mobile or stationary diesel equipment: 

* Adds more power in relation to size and 
weight than any other units in this field. 

* Decreases fuel consumption. Besides 
decreasing costs, this factor greatly increases the 
non-refueling range for mobile equipment. 

* Provides power as needed by responding 
rapidly to acceleration requirements. 

This factor greatly decreases smoking. 

* Maintains sea-level power under 

all altitude conditions. 

* Greatly reduces the noise level of your 
equipment while eliminating power-wasting mufflers. 
AiResearch is the largest producer of small 
turbomachinery in the United States. Twenty- 
five million hours of experience in deriving 
exceptional power from small units is the 
background for the development of the 
AiResearch Turbocharger. This power 
package was recently applied to 

Caterpillar diesel machinery with 


startlingly effective results. 
Your inquiries are invited. — 
THE GARRETT) CORPORATIO 
= AiResearch Industrial Division 


9225 Aviation Blvd., Los Angeles 45, California 
DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND RELATED MACHINERY 
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IF YOU CAN PUMP IT, 
WE CAN PURIFY IT..... Soaps 


CONTINUOUSLY! 





Only De Laval offers you every type of heavy 
fuel oil centrifuge . . . for both small or large 
size plants— ashore or afloat! 
4 
— I- Take your choice! . . . select the type that pre- 


cisely fits your requirements ... gives you 
AC-VO “Nozzle-Matic Continuous Purifier greatest economy. 


All three De Laval Heavy Oil Purifiers have 
demonstrated their efficiency in service... have 
proved they do their job so well that the savings 
are actual, not dissipated in added mainte 


nance expense. 


Complete details on request... without 


obligation. 


RECOMMENDED CAPACITIES —G. P.H. 
: 


| 
vis. TEMP. | AC-VO | PX 209.F | MODEL 94 


500 180° f 1200 601 300 
100 =| ~—s180 | = 110 
1700 f 660 


Cf 
ZU 





DE LAVAL 


Model 94 Standard Solid Bow! Purifier Heavy Oil Purifiers 


THE OF LAVAL SEPARATOR COMPANY & ynke« « New ¥ x + 427 pr st ‘Gg ‘ DOE LAVAL PACIFIC CO ¢ 
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Why bearings 


ro} my Vietey-| 


PsN iUlealialelag 


F-¥- 3 a eM elele) 


alelela-mr-lalemaate) «= 


Nordberg Manufacturing Company uses full round 
olid bushings of Alcoa 


ing radial CnRINES. ‘The record 


Aluminum in big gas burn 
over 20,000 hours 
without failure 

Bearing 


itruly 


and bushings of Alcoa Aluminum have 
uperb performance record as compared with 
bronze and babbitt because aluminum has an un 


matched combination of advantages 


Highest load capacity —Only aluminum can be used 


for solid bearings in heavy-duty 


ervice. Load capac 


ities go as high as 10,000 psi on projec ted area, 


20° cooler running—Aluminum bearings run up to 


1) cooler than conventional bearing because of 


aluminum’s excellent heat conductivity. There’s less 


danger of seizure, burnouts 


Excellent conformability — Ductile aluminum con 
forms readily to any misalignment. This reduces unit 


loading makes bearings last longer 


Handles dirt well—Dirt particles readily roll out 
of aluminum bearings. Aluminum embeds better 


than bronze, not a deeply as babbitt. 


No corrosion problem— No protection coatings are 
needed on aluminum and there's no worry about 


corrosion from oil additive 


No failure damage— With no hard backing materi 
al, solid bearings of Alcoa Aluminum cannot cause 


shaft damage in event of bearing failure. 


Great design flexibility— Alcoa bearing alloys have 
good structural properties, too. You can design con 
necting rods that need no bushings, water-cooled 
bearings with integral cooling passages, full 


floating bearings 

It will pay you te learn more about cast bearings of 
solid Aleoa Aluminum. Check your bearing manu 
facturer or write: Aluminum Company of America 
1988-F Alcoa Building, Pittsburgh 19, Pa 


% 
lsGy THE ALCOA HOUR 
FH) 

wy 


Your Guide 
to the Best 
in Aluminum 


Value 
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DE LAVAL efficiently serve diesels 
HIGH PRESSURE 
TURBOCHARGERS 


at Lakehead Pipe Line Company 


ve 
bis 


Exclusive 
MONOROTOR 


Construction 


Located in an outlying district in 

Northern Minnesota, this oil pumping 
station of the Lakehead Pipe Line Company 
must have dependable, efficient equipment. 
That’s why Nordberg Diesel engines with 
De Laval High Pressure Turbochargers 


were chosen for this service. 


Due to the exclusive Monorotor design, De 


The De Laval turbochargers efficiently utilize the exhaust 
gases to supply the high intake air requirements of these Pressure Turbochargers have a pressure 1 


1800 BHP, eight cylinder, four-cycle Supairthermal en- as well as far higher pressure and turbine 


! 
itic 


gines. Shown in the photograph are three units. Six other than those found in conventional turbocharger system 


identical engines operate in pairs in three other stations They are self-adjusting to engine loads, can be used with 


of this company. 1- and 2-cycle engines. 


Write for De Laval Bulletin 8000 giving comprehensive curves and flou 


+ DENT Turbochargers 


DE LAVAL STEAM TURBINE COMPANY 


690 Nottingham Way, Trenton 2, New Jersey 





WHEN YOU NEED THEM 


SALES REPRESENTATIVE ENGINEER 


ELECTRICIAN JUNIOR BUYER MACHINIST 


.- - WILL THEY BE READY? 


What kind of seniors will you hire this year from the high schools 
around your Fast learners steady workers, oO! r Good S¢ hools 
are vital, And good schools don't just happen. If your company 
can help community groups to get better schools (population 
growth alone demands an extra 200,000 classrooms and 165,000 
more teachers right now), the schools are sure to help you 


company Think about it, won't you? 


Want to find out how to he Ip in your community ? 
Get specific information by writing 
Better Schools, 9 East 40th Street, New York, N. ¥ 
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Millions of hp of Experience! 


--e keeps ELLIOTT ahead 
in turbochargers 


ELLioTT has a background of more 
than 16 years experience in 
DESIGNING, MANUFACTURING and 
APPLYING turbox hargers to diesel 
engines, During this time, millions 
of horsepower of diese] Cnpines 
have been turbocharge t by Elliott 
The se turbocharged en; mes COVE! 
the field Stationary | lants, large 
motorships, fishing vessels 
luxurious yachts, railroad loco 


motives, trucks, off high ay 


tra 


This ex 
assurance of lepend 
turbo harged diesel 


formance Make 


ELLIOTT 


JEANNETTE PEWNWN YLVANIA 


0 


STEAM TURBINES * MOTORS * GENERATORS * DEAERATING HEATERS * EJECTORS * CONDENSERS © CENTRIFUGAL COMPRES yORS « TURBOCHARGERS ¢ TUBE 
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NO STUCK RINGS 


Stop the formation of varnish, sludge and carbon in your Diesels and keep 
it stopped with Sinclair RUBILENE”, the high viscosity index oils proved 
by over 35 years in industrial Diesel applications. RUBILENE earns its 
reputation by its performance under continuous operation and heavier 
loads. It fights deposits and gives better protection to cylinders, pistons, 
rings and other vital moving parts. Your Diesel stays on the job longer... 
service time is cut "way 'way down! 

Let RUBILENE help solve your lubrication problems. Regardless of the 
make or age of your Diesel, where a high vi oil is needed, there’s a member 
of Sinclair's RUBILENE Or RUBILENE HD family that meets your requirements 
exactly. Call your local Sinclair Representative for further information 

or write for free literature to Sinclair Refining Company, Technical Service 
Division, 600 Fifth Ave., New York 20, N. Y. There's no obligation 


tae RUBILENE OILS 
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Shakeups are Good 


If you'll look at the bottom of the Contents page 

you'll see that we just moved our offices. After 27 

years at the old stand, you can imagine the musty 

dusty hoard of a series of packrat editors. If you're 
hepped on nostalgia. we had the makings a ton or 80 
of diesel memorabilia. At one time it was hot editorial 
material but now no longer timely or important. The 
sheer economics of moving such space and weight forced 
an evaluation of this data and elimination of excess 
haggage something long planned but never gotten to in 
our normal routine. We were able to review procedures 
too; it was a good chance to streamline. We did it 

ind we're glad. This sort of thing should be done 
periodically. By you too. Nothing so drastic as moving 
is necessary; just set aside time to take inventory and 
be sure that you are doing things the best and most 
economic way. In our job we get a chance to see different 
operations and from an outsider’s Viewpoint compare 
them and see Bore spots For example Im one heay . 
equipment repair shop, several mechanics were seen 
standing around the parts window. The parts room was 
a mess inadequate stock control, poor storage facilities 
and a general jumble Mechanics waited while the parts 
man searched, A cleanup and institution of a system to 
get the right parts to the mechanics would save their 
time, reduce delays from parts not on hand, and cut 
losses from damaged or rusted parts, These bad situations 
just “grow unless you're continually alert. Another case 
ofl just never thought of it occurred in an accessory 
overhaul shop. A lot of new dowel pins were being used 
and as some holes were worn, a lot of hand fitting took 
place Knowing the shop owner well, we ugvested use 
of “roll pins” and he tried them. Worked out fine and 
saved him money. In a similar shop a skilled mechani 
spent a lot of his time removing and replacing st ill 
cover nuts with an end-wrench. A nudge in the | 

inertia got a nut runner on the job. In our ow: 

this opportunity for a new look and cleanup has beer 
very helpful. Try it in your business: it will 


for you too 





Diesel Engines need 
Sealed Power Cyclan 


Piston Rings because 


\. 


Cyclan rings will not 
break in service. 


Cyclan rings show 70% less 
wear than cast iron rings. 


, Cyclan rings have the 
impact strength to deflect 
| without damage. 


Cyclan rings retain tension 
under high operating temperatures. 








highlights 


Nothing but diesel-electric locomotives. 
i total of 535 units, went into service on Class | 
railroads the first four months of this year. In the 
same period last year, 413 units were installed, 


five of which were electric 


A 75% increase in US sales of Deutz diesels 
is reported for the first quarter of this year. More 
than 200,000 of these air-cooled units have been 


placed in operation over the world since 1948 


Lowest bid on locomotives to replace those 
that tow ships through Panama Canal locks has 
apparently been submitted by R. G. LeTourneau, 
the company announces Its bid was for 30 diesel 


units to replace the 67 locomotives now in service 


Make way Lucifer, we're digging you now. 
lor the first time in history, oil has been brought 
up from more than 4 mi underground. This from 
the deepest man-made hole in the world—a wild 


at, 22.570-ft down in PI quemines Parish. La 


Ultrasonic washing equipment is the latest 
venture of Curtiss-Wright Corp. This method 
employs inaudible frequency vibrations which 
are transmitted to a cleaning solvent by means of 
a transducer. The sound waves cause the solvent 
to vibrate, setting up a powerful scrubbing action 
that dislodges dirt and grease without damage to 


the most delicate parts 


Man-made industrial diamonds are now 
being produced in limited quantities at the 
Detroit pilot plant of General Electric’s Carboloy 
Dept. A cluster of the first of these, identical in 
every way to naturals, has been presented to the 


Smithsonian Institute 


Diesel Power 


Full conversion to diesel power is underway 


at Chicago & Northwestern Railway. There are 


only about 30 steamers left in « peration 


Welding of metals without heat has b ¢ ¢ 1 
achieved through use of supersonic vibration 
lwo scientists made the discovery while studyir 
the effects on metals in airplanes flying faster 
than sound. The supersonic waves caused the 
metal molecules to vibrate rapidly and to merge 


with each other until they were fused 


One hundred 50-passenger diesel buses 
are being purchased by Boston’s Metropolitan 
lransit Authority. General Motors is building 50 
of them: the other 50 will come from Mack 


The diesel-electric railroad fleet) rose fron 
3600 to 25,000 units in the US since the end of 
World War IL. Statistics for 1955 show them per 
forming 85% of all freight service, 88° of all 
passenger service, and 9] of all switchir 


service 


Diesel engines that develop 14 hp at 11,000 
rpm are being made in Cermanys I hie I) be 
powering automobiles, truck ind planes 


models, that is 


Major rehabilitation of Brazilian railroads 
has been recommended b 1 yom} Brazil-LS con 

mission. It calls for extensive modernization and 
iddition of new equipmer cludu 170 diese 

electric locomotives. A yrow 

tries are idopting LS railroad 

modernization trend, making it 

replacement parts for US lo 


abr oad 





Small high-speed 2-cycle engine turbocharging 
is here. Teaming of a turbocharger with a me- 
chanical blower is obtaining important horsepower 
boosts and economic advantages. Modifications 


of the basic Series 71 design for efficient 


use of the additional air are discussed. 


“—_—o7e is a new member of Detroit Diesel’s Series 


Their engineers have teamed a turbocharger 


71 engine family. “T” stands for “Tur- 
bopower”’. 
with a blower to get higher outputs and improved per- 
formance characteristics with both 4-71’s and 6-71’s. 
lurbopower models for three basic types of service 
are currently offered. There are two fan-to-flywheel 
61301 LI71T. Then 
6140T industrial model. Four marine models, two stand 
ard and two light-weight versions are built. Standard 


models are the 6120T and 61217, right and left hand ro 


models, the and the there is the 


tation respectively, and the aluminum engines, 6122T 
and 6123T, also right and left hand rotation respectively. 
rhe first figure of the model number indicates the num 
ber of ‘ ylinders. 

One thing should be made clear right now. The “T” 
models are intended to supplement the Series 71 line, 
not replace any of the existing models, The top range 
of single-engine horsepower has been increased by about 
15% and a closer match of engine to power requirement 
1s possible throughout the line. 

For example, in applications where the actual power 
requirement is marginal between the standard 6-71 and 


LI71T would fill the bill. In 


installations where weight and space considerations are 


the 4-71 ratings, the new 


important, the “T” model is a happy solution. 


Exhaust gas and air flow in the components 
of the intake air system shown in place 
against a p»antomed 6-cy! Series 71T engine 


Detroit Diesel 


Introduces.... 


TURBOPOWER 


Turbocharging offers many advantages. To prove this, 
all you have to do is to look at the acceptance it has 
gained in the past few years. But it is only recently 
that 2-cycle engine turbocharging has become a reality 
and this is the first time in this country that it has 
heen applied commercially to relatively small, high-speed 
engines. 

Basically, engine output is limited by the amount of 
air that can be supplied to the cylinders and the ability 
of the cylinder parts to withstand high temperatures. 
lurbocharging has the double appeal of providing more 
air by utilizing waste exhaust gas energy for power and, 
secondly, of cooling the cylinder parts by better scaveng- 
ing and a “blow-through” of excess air. 

So a primary advantage is higher output with a reduc- 
tion in weight per horsepower. Better scavenging and 
more favorable air/fuel ratios improve combustion. This 
better fuel 


over a wider range. At the same time the cooling features 


results in efficiency and cleaner exhaust 
offset the detrimental effects of the high temperatures 
normally involved with the higher cylinder pressures. 

This is the general picture of turbocharging. Two 
cycle engines, however, are a special problem. Having 
a power stroke every revolution, some method of supply- 
ing intake air is necessary. The engine usually supplies 
the power for this, a parasitic loss. Cylinder bmep’s 
in 2-cycle engines are normally lower than for 4-cycle en- 
gines, largely due to the economics of getting air into 
the cylinders. 

lurbocharging, therefore, looks very attractive but 
the low exhaust energy at part loads and during starting 
is the headache. The whole idea was impractical before 
the advent of today’s turbochargers with their high over- 
Now Detroit 


gineers tackled the problem. 


all efficiency. let’s see how Diesel’s en- 
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Arrangement of turbo and blower on Model 
6130T Performance with the standard off 
HV7 and optional 678 injectors, both with 
M-5 turbochargers, is shown in the chart. 


Performance 


rated intermittent) 


Engine Breathing 

Since the fundamental problem is to get the most air 
into the engine with the least expenditure of engine 
horsepower, any means of reducing horsepower to the 
blower while increasing air supply would yield higher 
net horsepower. So the combination of blower plus tur 
bocharger was exploited. 
The 


mechanical blower would provide air necessary at start 


A 2-stage supercharging system was devised. 
ing and at speeds down near idling. At engine speeds of 


about 800 rpm the total air from the turbocharger plus 


that from the reduced-speed blower equals the output 


of the standard blower. At all engine speeds above 800 
rpm, total air output from the combined units exceeds 
that obtained with the standard blower. 

In the normal operating range, air undergoes a pres 
sure rise across the turbos harger and gets a second 


boost 


across the blower. The net 


result is air box 
pressures just about double those of the standard Series 
7] engine. Yet the parasiti load on the engine 18 con 
siderably 

Tests 


reduced. 


showed that in the 


6 7] I total 


horsepower gain of 36 hp, half was attributable to re 


engine. of a 


duced blower load while the second half resulted from 
improved combustion. 
Use of the turbocharger has virtually eliminated one 


limiting characteristic of mechanical blowers. Delivery 
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Model 6140T industrial unit with power take- 
with both the 60 cu the 
injectors is 
and continuous bhp is 


mm and 70 cu mm 


Arrangement of the intake air system on 
Model 4171T ftan-to-tlywteel version 
With this model only the “HV7" injector 
used with performance data as shown 


shown for 


characteristics of these units are 


In other 


proportional to peed 


alone, 


words you would he getting the same 


amount of air at maximum engine speed regardle of 


whether the load at that speed was high or low. Think 
of the effect on the air/fuel ratio 
characteristic of turbochargers 


More load 


system the 


By contrast, delivery 


are responsive to engine load more exhaust 


energy. In this combination turbo, sensing 


load 


accordingly 


would vary the air delivery to the blower inlet 


and hence. air box pressure The resuit | 


closer control of air fuel ratios throughout the engine 


operating range. 


fu | 


amaltler i 


Furthering this idea of controlling air ratios 


used The weed 
application if the 


two sizes of turbochargers are 
with the 4-711 
6-71T engine 
mum potential output 


Also 


capac ity 


engine and Sore 


where it 18 not necessary to attain 


Otherwise. the 6-71T « 
the larger and 


unit turbochargers 


different delivery must be used in 
designated combinations. 
turbochar 


Different 


are used according to engine and application hut i 


A detailed de scription of the 


in another article in this issue mounting 


Cases manifold conducts the ex! 


There is full 


through the nozzle rings. 


single 
a single 


to the 


Ope n 


turbine inlet 100-dey 


Turbocharger size, nozzle rings, manifolding and 





INSERT 
CARRIER 
RING 


Principal blower modification is in gearing to 
reduce rom. Quill shaft drives independently 
mounted gear (No. 1) meshing with gear (No 
2) splined to lower shaft. New seal is at right 
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Similar comparison shows changes in the block porting 


blower characteristics were all carefully figured to in 
sure that inlet manifold pressures always exceed ex 
haust manifold pressures by an amount sufficient to 
provide positive scavenging. In addition, a good many 
changes were made to improve engine breathing and to 
utilize the added air to best advantage. 

Since Detroit Diesel has held to their policy of 
making improveme nts while sticking to the basic engine 
design, these can best be shown by comparison with simi 


lar components of the standard 71's 


Engine and Component Modifications 

Since we're dealing with more air at higher pressures 
it figures that the bulk of modification would deal with 
those parts concerned with air flow. We'll start with 
the blower and go right on through 


Blower Modification——TVhere has been no change in 


the general design Blower speed has heen reduced from 


1.95:1 to 1.55:1 by an additional pair of gears in the 
drive end housing. The conventional quill drive turns 
an independently mounted gear that meshes with the 
second added gear. This gear is splined to the lower rotor 
shaft. Thus the lower rotor is now the driver and drives 
the upper rotor through the conventional timing gears 

A new ring-type blower oil seal is used. Besides 
giving positive sealing it eliminates the wear encount 
ered with the lip type seal. 

Porting Changes—Both liner and _ block porting 
heights have been increased. This extends the scaveng 
ing time. Comparative dimensions are illustrated \ 
look at the timing diagram shows the effect in relation 
ship to exhaust timing. 

Valving Changes—Four valves per cylinder are now 
used. Valve head diameter is now 1.20-in compared to 
1.584-in in the 2-valve head. While the total area has 
been only moderately increased, flow is better and 
cooling problems decreased due to the added seat area 
and shorter heat paths. Note the increased material 
around the injector opening, a desirable feature. 

Valve timing and injector timing have not been 
changed so the same camshaft and actuating mechanism 
is used as before. Kach rocker arm operates a pair of 
valves by means of a guided bridge. 

Piston Alterations—Two important changes involve a 
reduction in the piston’s rim height and a reduction in 
the bowl volume. Comparative figures are shown. The 
low rim height helps scavenging because in conjunction 
with the porting changes it increases the time that the 
ports are open. The reduced breathing restriction helped 
in cutting the required blower horsepower requirements. 

With the high air box pressure, possibility of leak 
age to the crankcase is increased. To avoid this, a 
2-piece seal ring has been added to the piston skirt 
just above the oil control rings. 

Water Pump Changes—The water circulating pump is 
driven from the blower and in the case of the 6-71T, one 
with greater capacity was needed to compensate for the 


reduced blower speed. No change was necessary for the 
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Top and bottom of part of the 4-valve cyl 
inder head. At left, note the bridging for 
dual valve operation and offset § injector 
necessary t« cleer the additional valves 


LOTT engine because the same pump has been used on 
the 4 and 6-cyl engines. 

Governor Changes The governor also turns slower 
being driven from the blower. Compensation was made 
by use of a lighter and more re sponsive high-speed spring 

Oil Cooler The engine’s lube oil also lubricates 
the turbocharger and at the higher engine outputs, the 
heat picked up by the oil is greater. A larger oil cooler is 
therefore used in place of the standard size to remove 
the additional heat. 

Injector—The only change in the injectors involves 
the body: all other parts are the same as for the stand 
ard 60, 70, 80-cu mm high-valve designs. The new in 


jector body is offset to clear the addtional valve prings 


Summing Up 
a Direct comparison of standard and Turbopower piston design 
Turbos harging of the se engines has pre duc d IMpor Lower rim height and new porting increase the scavenging time 


tant advantages Performance curves show that the 
added air and the provisions for utilizing it well have 
resulted in increased output \t the same time a reduc 
PERFORMANCE COMPARISON 
6-711 WITH LARGE EXHAUST TURBINE 
vs 


tion in heat load on the engine parts was eflected. Piston 


temperature was reduced up to 6-7' exhaust te mpera 


ture to the turbine up to 4°); and exhaust temperature 6-71 STANDARD WITH 80 CU. MM INJECTORS 


from the turbine up to 18%. 6-71 6-71T PERCENT CHANGE 
Lower peak pressures (up to 4°) also result from this HP ot 2300 RPM ‘ 28 | 

improved thermal efficiency. Combined with the low L6/ BHP ~HR 

piston ind exhaust temperatures the latter having a Mexin 

hearing on valve life. there is every promise of increased 

durability despite the higher output 
Overall improvement in fuel utilization is shown 

in the performance curves and in the comparison chart 

This is due to improvement in combustion due to turbu 

lence, higher air/fuel ratios aud better scavenging Turbocharging not only improves specific fuel consumption 

but produces a flatter curve having less change with load 

Altitude performance is improved by both the better 

combustion efficiens and the characteristic of turbo 

chargers to speed up as air density decreases and hence 

maintain nearly normal air pressure. Also typical of HORSEPOWER OF 7IT ENGINES 

AT VARIOUS ALTITUDES 


ALTITUDE RATED POWER | 4.71 


7 
2300 2100 2100 
; ; 
Turbocharging has improved altitude performance 1,500 100 100 
Figures refer to rated hp of Turbopower engines 
4,000 
8,000 


12,000 
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oN Rit TEMPERs Ler —— 


turbocharged engine, the exhaust energy expended in 
the turbine has a marked silencing effect. 
So here are four added starters in the horsepower 


sweepstakes and they're well worth watching. 
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RBOCHARGERS 
R THE 71s" 


Carl Harms 


Manager, Supercharger Dept. 
Elliott Co., Jeannette, Pa. 


URBOCHARGERS on the Detroit Diesel “Turbo 

power” engines are the Elliott Company M-5 and 
M-10 models. They are very simple units—deceptively 
simple. It took a long time and concentrated engineer 
ing to produce these highly efficient units. 

High efficiency is a natural goal. Its attainment not 
only improved 4-cycle engine turbocharging but extended 
the advantages of the technique to 2-cycle engines. It 
was a natural step. 

Turbocharging of 4-cycle diesels started in this coun- 
try in about 1932 but was slow to catch on until 1940. 
It was about this time that Elliott Company started to 
build units for low-speed engines in marine, stationary 
and locomotive service. \ pplication was for engine out 
puts of 400-hp and upwards. 

Today, the majority of medium and large 4-cycle en 
gines are turbocharged. Elliott alone has built turbo- 
chargers for approximately 15-million diesel horsepower. 
Based on this experience in design and construction of 
these units, they considered designing and_ building 
turbochargers for smaller high-speed engines in normally- 
aspirated sizes from LOO-hp up. This was back in 1947. 

Various types ol superchargers for smaller diesel 
engines were studied and tested. As a result. the gas 
turbine-driven centrifugal compressor, or turbocharger, 
was selected as most promising. Designs that sub 
sequently evolved (about 1949) are now known as the 
M-5 and M-10 turbochargers 

Many tests were run, turbocharging different engines 
Progress was gradual since it involved changes in the 
engines in order to utilize the full potential of turbo 


charging. At its best it gives a substantial net horse 
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Details of the turbochargers used to increase 
the net horsepower while reducing the 
specific fuel consumption of Detroit Diesel’s 


new line of Turbopower “71” engines. 


power! increase with an accompany ing reduction 
specific fuel consumption. 

lirst applic ations were on 4-cycle engines. Py pic al of 
progress being made, in 1952 Cummins Engine Company 
built their race car using an engine equipped with an 
M-5 turbocharger. This race car qualified for the pole 
position at the Indianapolis Memorial Day race with 
the highest qualifying speed record up to that date. 


A lot this but still 


ceptance of turbochargers for high-speed engines was 


was learned in “laboratory” ac 
quite gradual until 1954. Then it increased phenominally. 
Today there are thousands of high-speed turbocharged 
engines of many different makes (though all 4-cycle) in 
just about every service where diesels are used. Some in 
the more recent highway truck and tractor service have 
now over 150,000 miles of service: in other applications 
some M-5’s have been in continuous operation about 
five years. 

This is the apprenticeship served by the M-5’s and M 
10’s. Continuous refinement and improvement has 
brought them to the point where they are now making 
the turbocharging of high-speed 2-cycle engines a re 
ality. It is of interest to note that the turbo« hargers be 


ing supplied to Detroit Diesel are the same as those that 


for the past six years have been giving excellent oper 


ating records when applied to 1-cvcle diesels, T he only 
requirement for adapting them to 2-cycle engine design 
was proper application. Pressure ratio of these units is 
1.7 to l. 


Turbocharger Construction 
When you look at the turboc harger, it seems to be a 


Diesel Power 


lt 
But 


simple machine is in construction 


maintenance design is another tory 


component is a single-stas turbine wheel 


stage centrifugal blower impeller mounted o1 


shaft. It is surrounded by the 


necessary cus 
Exhaust 


enter a single-inlet ¢« 


gases 
turbine. A 


deg admission directs the gases 


ing nozzle ring 
to the 
or expander wheel at the proper angle. Gases 
Both the exhaust casing and the 

bolts to the 


the 


nozzle 


his 


by intermediate casing 
lubrication 


| hie 


7 


contains rotor bearings 
bearings and water cooling system 


shields 


from the turbine end to the 


and also two radiation mitra 


blower end 

The inner radiation shield clamped | th 
is between the turbine wheel and the inter 
The outer shield prevents external heat radi 
casings. Circulating water cools the turbir 
intermediate casing 

Intake air flow enters ax 
through a diffuser 


the through a 


I illy 


into 


ind 
the 


the ! 
radially The 


leaves single flange 
diffuser 
Materials 


tem pr rature 


casing 


is sed on shoulder of inte 


pre 


are very important in view 


operation at the turbine ¢ 


Meehanite 
with stainless steel blading cast in place; in 
of 


a special heat-resistant 


cast the nozzle ring 1 of 


radiation shields are tainless steel: the 


is of alloy with neces 


physical properties at elevated 


blower impeller is an aluminum alloy casting 


int 


irranged fe 


te mperature 


“asitip 


f 


centripil 


dl 


urteé 


full 


if 


operation 


| hie 


turtul 


pure 


| 


y(t) 





Turbo parts from left to right ore: nozzle ring 
inlet casing (single inlet is used in models for Detroit Diesel); 
radiation shield; intermediate casing with diffuser; 


and oil, all of 


sealing was given careful atten 


Ww hic h 


With exhaust 


must be kept separate 


pauses, air, water 


summarily dismissed as it has 


Oil is 


tion. The water can be 


its own closed passages kept from the casings 


by oil seals located just outboard of the rotor bearings. 
They are pre ssed into the intermediate casing. The one 
on the turbine end has a babbitt insert. Also, ample drain 
area eases the load on the seals 

Air leakage and exhaust gas leakage are 


‘ ontrolled by the 


primarily 


relatively close running clearances of 
turbine and impeller in their casings. Labyrinth rings 
are machined on the impeller shroud to limit leakage of 
casing. A 


the 


air between it and the 
is bled 


cooling. Nin 


high pressure disc harge 


small amount of blower discharge air from 


affect 


through drilled holes in 


turbine 


the 


blower casing to passes 


intermediate casing to the 
space behind the inner radiation shield, It can then flow 
up the back wall of the expander wheel to cool it, after 
which it mixes with the exhaust. This air also pressurizes 
the oil seals to prevent oil leakage. 

The rotor assembly consists of the turbine wheel and 
and a 


shaft 


shaft assembly, a thrust collar, the impeller nose 


piece. The impeller is lightly pressed on the and 
keyed as well. An elasti stop nut holds the nose piece 
impeller and thrust collar against the shoulder on the 
shaft 
Rotor 


ale el bac ked 


pressed into the intermediate 


babbitt-lined sleeves 
They 


to size, mating with the shaft for a proper close running 


bearing are 
Casings. are line-bored 


clearances 


Lubricating System 
The engine's lube oil system supplies oil for the tur 


bull-flow 


Koto 40 psi gauge at full engine 


bocharger bearings and continuous filtering 


is used, A pressure of 
load is needed and the lag in pressure buildup after 
engine starting should not exceed 12 to 15 seconds 
Design conditions call for inlet oil temperatures in the 
130° to I8O°R, Vise 


and never go above 


SAE 40 are 


lOO Fk range not to exceed sits 
should run between LOO and 150 SSI 


200 SSI This defines that oils heavier thar 


nol gene rally suitable. 


inner radiation shield; 
outer 
and blower casing fits on 


Turbine 
assembly 


wheel (right) and shoft are one 

Impeller (thrust collar behind 
shaft with light press, has drive 
key and is retained by nosepiece and nut 


Cooling System 
Jac ket 


the engine 


water from the engine is used for 


builder’s recommendations lo type and 


treatment of the cooling water are followed, they will be 
suitable for the turbocharger. 

Water enters the 
at the bottom and discharges at the 


thermal d to a 


intermediate casing cooling 
at an angle 


hold 


ranged to permit a maximum of about a 30°F rise 


tortion minimum the flo 

it full 
engine load. When clean soft water is used, the discharge 
{ ndet 


temperature should not exceed 180 I, conditions 


where less favorable water must be lower lempera 


tures may be advisable 


Summary 
back 


Turboc hargers for the Detroit Diesel engine ire 


ed by a long and successful apprenticeship gained in the 


L-cycle engine field. The same units are used. the only 


design modifications being those of idaptation to the 


particular 2 


cycle engine design. 
Substantial gains in net horsepower and reduction in 
sper ifn 


fuel consumption are the result. Op rationalls 


the turbochargers contribute many inherent advantages. 


Independent of any mechanical connection to the engine 
ntrifugal blower combination modulates in 


ove! 


the turbine-c: 


take air in response to and thus ides 


fuel 


The additional air also cools hot internal cylinder 


pro’ 


more 


favorable air ratios a broad operating range 
parts 
a major factor inh extending component life and reducing 
jacket heat rejection. 

There is no complication of engine maintenance. To 


day's turbochargers are relatively trouble-free when 


normal treatment and routine inspections are accorded 
them. They're not prima donnas: they’re a tou rh. rugged 
and simple mechanism designed to do an eflective job 
of supercharging. 


Modern 


diesel industry is in a “turbocharging’ 


show that the 
This bears 


testimony to the sound judgement used in the technical 


acceptance ol turbochargers 


phase 
initiated by the 


studies Klliott Company in 1947 lead 


ing to the development of the smaller M-5 and M-10 


turboc hargers. 
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Arabian workmen locate exciter for generator set 
Assembly was difficult because of constant fight 
against abrasive windblown sands that could have 
ruined these generator sets while in the open 


¢ 
Two Enterprise diesels are surrounded by idle ma 
terials and equipment. Unit at left met its sched 
uled completion date and operated for nine months 
in the open before a structure was built around it 


Diesels Can Work Outdoors Too 


Outdoor steam plants are being installed to lick building costs. There's talk about similar diesel plants. 


Here’s how two diesel-generator sets performed (unexpectedly) under tough outdoor conditions. 


D* USSION and planning of outdoor power plants 
have been intensified of late. The reason is an atte mpt 
to lick Many 
generators have already been installed from Florida as 
Numerous small high-speed diesel 


engines are also known to be operating in the open Ww ithout 


building costs such steam turbine-driven 


as Canada 


far north 


iny kind 
The feasibility of 


protection { 
diesel 


plants came in for an unexpected endorsement from Saudi 


open-air design venerato! 
\rabia. ‘Two units intended for undercover service pulled 
through successfully when working in sandstorms and ex 
heat 


treme Apparently diesel power plants can take it 


under the worst outdoor conditions—-even when not sper 
ially designed to meet them 
The unexpected outdoor test of these units took place 


Nast if h 


slowed for 


when the construction of the power plant in 


Riyadh was unavoidably nearly a year. The 
plant was being built especially power for 
Nasrich Palace, home of Saud Ibn Abd Al-Aziz, now King 
Arabia 
model DSO $18 engines rated 1560 hp at 360 rpm driving 
1375-kva Elliott 

These units 


months apart, December 1952 and June 


to prov idle 


of Saudi [he two units involved were | nterprise 
generators 


were scheduled to go into operation six 


job 
The biggest hazard during this time was the character 
Arabia 


istic windstorms, or “shamals’, of 
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1953. Meeting the 


engine in-service dates proved to be the easiest part of the 


With these 


winds the fine desert sands entered ever 
and pocket. This required constant cleanup 
ment. To make matters worse, the weather 
hot 

To the 


made diesels and their 


credit of everyone concerned. the 


“au, iliar 
Wher 
to L1O% 


equipmer t« 


with flying colors inspected after 550 


of full load. the first 


cylindes liner weal ind ib 


eration at 90%. 
negligibl 
the top piston ring. Also noteworth ws the 
of the jacket 


the hot weather there was no trouble is 


ult 
Aleo radiator-core t pe 


operating temperatures within requires 


Along 
the plant is equipped with two 1375-4 
and 20-kw Elliott belt-driven « 
lube oil coolers, Briggs JP4-D-V2 lube oil filter 
36 MUC exhaust silencers, and Vortox 


ail filters complete the major auxiliar 


with the Linterprise engine 


xciler unl 


and Ingersoll-Rand water pumps are 
As finally completed the Nasrich 


structure having three main section 


consists of three bays each 25-ft ice 


third generator set will eventuall 


year bay measures 9 x 55-{t and 
The framing is reinforced concrete 


W ills are 


io X Jo-lt 


crete rool filled in with native 


site 





Fig. 1 

This 6-cyl, 8/g-in x 10-in, O-P dual-fuel engine driving 
an alternator in the Stockton, Kans., municipal plant was 
the first FM field conversion to spark ignition using the “ jet- 
ignition” system. It served as the guinea pig in 
studying customer acceptance and durability of a spark 
ignition engine using this new system. It was a success 


‘‘Jet-lgnition’’ Fires 0-P Gas Engines 


Combustion system gives stabilized firing throughout entire load and speed range in 


high-compression, opposed-piston engines. There is no need for air modulation when 


natural gas or propane are used. 


ce ¢ ribes new 


ad P-IGNITTLON Fairbanks, Morse’s 
gas engine combustion system. It was developed for 
their opposed-piston, spark-fired engines. 

By sparking a localized enriched charge of gas, ignition 


fuel 


air modulation at varying loads. This is a new 


of lean air mixtures in the cylinders is insured 
without 
approach to the old problem ol operating a spark ign 


tion engine (hereafter referred to as “s-i) on a high 


compression cycle 

The result is an engine with diesel compression ratio 
having high thermal efliciency and stable firing through 
out the entire load and speed range, The controls are 
imple since engine governing with this system requires 
control of only the fuel as in diesel engines 

\ paper describing this system and the background 
leading to its deve lopment was prepared by Messrs L. D. 
Thompson, R. H. Beadle and F. A. Blake, all of FM. 
This paper, presented at a ASME, OGP Confer 
ence by Mr. Blake, provides the basis for this article. 


recent 


Background 

In early gas engines the air/fuel mixture was adjusted 
more to meet ignition requirements than those of pow 
er If they 


were leaned out to just meet the power 


ignition tended to be unstable, particularly at 


part load. Compression ratios, hence thermal efficiency 
was limited since when the mixture reached its critical 
compression ratio it would detonate. Yet as gas prices 
went up, higher thermal efficiencies looked more and 
more attractive. 

One answer was the dual-fuel engine. The leaner mix- 
load could be 


pressed at diesel compression ratios without detonation. 


tures, suitable to meet demands, com- 
The problem of igniting the lean charge was solved by 
pilot oil injection, But now there was the problem of 
liquid fuel costs which in areas where gas was relative- 
ly inexpensive, offset the potential savings of the high- 
er thermal efficiency. 

Thus the object of I M’s engineers was to develop an 
engine that would burn gas at diesel compression ratios, 
use only enough gas to meet load requirements and ig- 
nite by a spark without any requirement for liquid fuel. 

Naturally if an existing engine design could be modi- 
fied to gain the above goal, both time and money would 


Years of 


fuel operation on the 8¥g-in x 10-in O-P engine, which 


be saved, experience with successful dual- 
uses natural gas as its major fuel, indicated that this 
was a natural starting point. So it was decided that a 
series of tests should be run to determine the feasibility of 
operating it as a high- ompression, S-1 engine, 
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Fig. 2 
Two top curves show limits within which spark-ignited combus 
tion was regular without use of enriched localized charge that is 


used in “jet-ignition” Lean mixtures caused misfiring 


S-I System Tests 
The first step was to find what modifications were 
necessary. Nozzles of the dual-fuel engine were replaced 


with spark plugs and an electrical system was pro 
vided for a timed spark. Since the experimental engine 
was a 6-cyl, 960-hp unit using large quantities of gas, 
the tests were made on only one cylinder to prevent pos 
sible explosions. 

Combustion Limit Test—Gas was admitted into this test 
cylinder only after the engine was started on five cylin 
ders and ran at normal speed and temperature. The ob 
ject was to determine the limits within which the spark 
ignited combustion was regular. Fig. shows the re 


sults as checked by a point by point pressure-time in 


dicator. 
The minimum load that could be carried without mis 


This 
until the 


firing was first determined was done by 


r mcreas 


ing gas to the test cylinder expansion sid 


of the indicator card was free of a no-fuel-cycle trace 


\ complete misfire shows a trace the same as a no-fuel 
evele. 
Maximum Load Test—To find the maximum load which 


the spark cylinder could handle, gas ased until 


t was incr 


detonation occurred, Then gas was reduced slightly and 
another card taken. Regular firing occurred only in this 
high-load band 


The eye le be came 


narrow 
to the 


when gas pressure was reduced toward light load. This 


errat point of cutting out 


misfiring resulted from lean mixtures, not from a poor 


spark or other reason. 

Variable Aur Supply Tests lo determine maximum and 
minimum loads for various air pressures a bypass valve 
on the blower was adjusted to vary air pressure from 0.4 
5 the maximum and 


Phe 


shaded area indicates the horsepower range over which 


to 5.2 in hg. Curves in Fig. 3 show 


minimum ihp obtained at various air box pressures 


regular firing could be expected for various alr quan 
tities. 


Regarding this. the authors said lo put it another 
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Fig. 3 
Curves show maximum and minimum toads at different air box 
Shoaded area 


range must have air varied with load to get stable and safe firing 


pressures in s-i cylinder not using “jet-ignition 


way. this area shows the range within which the air to 


would have to be varied with the load to 
Note table 


narrower as the ir and 


the cylinder 


obtain regular and safe operation how the 


firing range (Fig. 3) becomes 


loads are reduced. 


Later tests showed that once the 


engine 
through this light-load range to about 75 
as the author 


light load 


operation was obtained. But 
ting the engine through the 


simple task” 


Development of “‘Jet-ignition” System 

Tests showed a need for operation improvement. Two 
Modulation of air 
some other method of getting better ignition of the lea 


had to be 


courses were would help or 


mixtures devised. The latter was a more at 
tractive course, 

In words of the authors lhe widened rang ould by 
more effective than even the most complex controls i 
eliminating misfiring, an item which is most desirabl 
due to the accumulation of ra 


follows 
tried to he 


to eliminate 
exhaust system which usually 


Several methods were lp igerite 


tures. Included were such items as one or tw: nu per 


cylinder, various designs different = pi 


sure Ho 
mcluded that the et 


plug Lon-lop 


contours and lower weve! 


COMpression pre 
none of these worked. It was « 
ing energy from a spark plug ilone would not be enough 


to fire these very lean partial-load charges regularly 


| M engineers kne W howe ver that the ae le 


are regularly and safely fired in dual-fuel 


which releases relativel large 


pilot oil 


So it was decides 


for ignition 


this 


enerypy purpose 


ulate condition as closely as possibl 
done by using the spark for igniting onl 
tected and enriched localized charge 


Phe this 


enerpy from lo alized charge 


alone 


F 


greater than from a spark 


lean mixtures as pilot oil does in dual-fuel « 





Fig. 4 
Combustion of auxiliary chamber biasts jet of 
flame through orifice into main chamber and ignites main charge 


“coll” gas in 


“Jet-Ignition’ System Operation 
| iv L shov the 
i to be the 


basic design arrangement of what 


he 


vyovernor, is 


main 


:1dmitted 


jel-ignition system gas 


throttle-controlled by the 


charg 
to the combustion chamber through a poppet valve. A 


cam opens this valve for a controlled period early in 


the compression stroke. 


An auxiliary chamber (containing a spark plug), has 


by the 


an additional gas supply which isn’t varied 


This is called “cell” 


ure regardles 


governor, gas and is 


at constant pres of engine speed or load. 
The extra gas enters the auxiliary chamber through an 
check valve 


during exhaust and scavenging 


small 


automatic When cylinder pressures are low, 
gas flows through the 
non-return valve to the chamber containing the 
park plug 

With 
urrounding the plug can be enriched to as much as 14 


pre bon 


this extra cell-gas arrangement the mixture 


ince this is the cylinder’s trapped-volume com- 


ratio. The authors pointed out that An air 


vas mixture of 14:1 is certainly too rich a charge for 


ion engines to handle without auto 
spark Yet by 


cell supply line you can get 


these high compres 


ignition prior to. the proper sizing of 


the flow passages in the 


mixtures surrounding the plug rich enough for positive 


| 


ignition at all throttle requirements, 


The readily-ignitable charge in the auxiliary chamber 


a spark, The 


the auxiliary chamber blasts a jet of flame through the 


is fired by combustion which follows in 


into the chamber and ignites the 


tion throughout the 


ortihiee main main 


charge results in consistent and regular igni 


entire speed and load range when 


using diesel compression ratios. Controls for varying 


the air supply to improve part-load efliciency are op 


tional but are not required to eliminate misfiring or 


erralic operation 


bu tion 


show the 
Here the 
been dropped to curve \ 


result of widening the stable com 
open-spark load curve B has 
load 


With such a widened combustion range there’s no need 


ritipe 


which represents zero 


for automatic air/fuel mixture controls. 
; i) 9 
Refinement ¢ xperiments on —jebignition” components 


determined eflects of variable cell volume, orifice areas 








"JET IGNITION" FIRING RANGE 
VARIABLE AIR, CONSTANT SPEED 


=~ ~<, 
a 
- 


STABLE 
FIRING 














Fig. 5 


Curve B (minimum load curve in Fig 3) is dropped to curve A 


which is zero load, with no need for air/fuel mixture controls 
and quantities of cell gas. One outcome of these tests 
was elimination of the cell gas requirement in one size 
of engine. It was also found that engine speed range 
affects ignitibility—-extra cell gas is definitely required 
in the smaller higher-speed, 5!4-in x 714-in, 1200-rpm 


O-P engines. 


Electrical System 
that All of the 
not confined to the jet phase of the develop 


The authors commented interesting 
probl ms wel 
ment, The electrical system for sparking a 500-psi charg 
demanded its fair share of attention.” And they continued 
“The spark plug itself presented some problems. 

features low 


located al 


In general the basic electrical system 


tension distribution. Individual coils are 


each cylinder near the plugs to permit short high-ten 
sion leads, shielded to prevent external shorting 


Although low-tension magnetos, battery breaker-point 


systems and pulse generators all fave suthicient spark, 


present prodi “ion engines use pulse generators because 


ol simplicity and durability. However the iuthors ob 


served. new developments in the low-tension 


magneto field will in the future provide good healthy 


competition for the pulse generator.” 


Fig. 6 
At right spark 
modifying cell 


kept cool in “jet-ignition” system by 


jacket area 


plug is 


design to allow for more water 
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As for the spark plug. the problem was in keeping it 
from getting too hot. This was solved by leaning the 
mixture in the cell and modifying the cell design for 


better cooling of the plug. 


Field Installations 
After thes 


the laboratory test-engine. the next step was to move 


various problems had been overcome mn 
into the field for studying customer acceptance and 


durability. Arrangements were made to apply “jet 
ignition” to a 6-cyl, 8l¢-in x 10-in, O-P. dual-fuel engine 
in the Stockton, Kans. 


Since its conversion to spark ignition in Sept., 1952 


municipal plant 


this engine has logged over 19,000 hr in very exacting 
a-c service operating over wide load ranges, yet main 


taining necessarily During 


accurate speed regulation 
this period the maintenance interval for the Champion 
R115 spark plugs used was 1800 to 2400 hr. Since 
these plugs could be regapved twice, their life was 
more than 5000 hi 

The American Bosch pulse zenerator and high voltag: 
transformers were trouble free throughout this entire 
period, 

According to the authors this installation showed 19‘ 
less fuel cost than when operating on dual-fuel using 
pilot oil for ignition. 

Several other 8!4-in x 10-in, O-P spark models have 
been installed in various municipal generating plants. 
All are operating satisfactorily said the authors. The first 
of these new production installations logged over 7500 hr 
in Ll months. 

Phe first 514-in x 7)4-in, spark-fired, O-P engine now 
in oil-field-drilling service for about 7500 hr, has com- 
pleted its 16th hole ranging from 7000 to 8000-ft deep. 


his rig operates either on propane or natural gas. 


Propane Operation 

In areas where gas is readily available it’s no long- 
er necessary to use both pilot oil and gas fuels to keep 
the high efficiencies afforded by 
ratios. Even when the gas supply is interrupted tem 
Many 


dual-fuel installations now pay through the nose for this 


diesel compression 
porarily propane can be used as a standby-fuel 


fuel oil required for pilot ignition to guard against gas 
interruptions averaging about 2 days a year 

When changing over to use propane there’s no need to 
of the 


difference in heat value of these gases, a manually 


modify the engine in any way. However. becaus 


adjustable pressure regulating valve in the small line 
connecting to the cell-gas valve in the cylinder (not shown 
in Fig. 4) is reset to reduce the quantity of cell gas used 
to ignite the main gas charge. 

In conclusion, the authors commented, jet-igni 
tion’s already established fine performance with pro 
pane makes it feasible to consider spark-fired, high- 
compression gas engines for mobile equipment such as 


switching locomotives, towboats, etc.” 
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Artificial Muscles 


Save Time For 


Construction Contractor 


AINTENANCE is big busi 


tor. For this reason, contractor 
have long been pioneers in usit 
speed construction and limii labo 
the job more efficiently ind 

It was natural then for the 
vania Quarry, Stripping and Co 
turn to power tools as one in 
maintenance problems The mipany ha 


its mechanics with seven electric and air-o 


quipped 


peer iteal 


Ingersoll-Rand Impactools for use in the field a 


well as in the shop Since their introducti 
mechanic’s time has been spent on jobs re 
his skill: not his muscle, 

The company 18 intere sted in the labor 
but even more so in the reduction in downt 
trucks, bulldozers, shovels, and in the in 
availability of the equipment 


Aside from its many uses in the field, the 


$5 mechanics kee p the Tmnipae tools bus me 


tional jobs. Ten 35-ton Euclid truck 


with twin-diesel engines plus 20° dump 
keep at least two tools going all the tim 
are busy removing nuts from engine and ts 
sion components, and changing the big, du 
on trucks as large as 40 tons 

This phase is worthy of mentior Mie 
changing tires on the 22-ton buclid du 
found that by using the air 
dual wheel 


time it usually took to change 


operate i In 
they could ¢ hange two big 
wrench, And on other operation 
the bottom plate on one of the larg 
thought of using a hand wrench 
size is so forbidding that no 
tempted it 
Introduction of the Torque ¢ 
should add to the 
It will run a nut to any pre-set torque 
Mounting cylinder 


having specifi ! ohityy 


versatility of the po 


automatically shut off 
and the other jobs 
should be 


Central Penn’s successful use of po 


quirements accomplished ich 
has increased the availability of 
addition to speeding constructior it 
solve a serious maintenance problen 
continuously rising wage scale, labor 


been held to a minimum. 


on, the 


quiring 


Viti 
ne it I 
crease d 
he )) 


eh le 
The 
ins 


il lire 





Two-Fuel System for Locomotives 


Review of tests performed by Southern Pacific to reduce costs. 
They show that less costly fuels can be used successfully in 
locomotive diesels when operating under higher loads. Impli- 
cations are that this two-fuel system, properly used, can be 
extended to diesel applications other than railroads. 


A dual-fuel system for diesel locomotives is now in use 
Deve loped after 


two years of experimenting by 


Southern Pacific, this 


system permits part-time use of 


heavier, less costly fuels 
Although great savings in fuel costs is the essential 
reason for the use of a dual-fuel system there is another 


Use of fuels 


highly refined products for processing as jet fuels and 


important aspect lower quality releases 


gasolines—a particularly desirable condition in times of 
national emergency 


Paul \ 


standards for 


Garin, research and mechanical 
Pacific, conducted the exper! 
Stanley M. Houston, the 


railroad’s general superintendent of motive power. Mr 


engineet of 
Southern 
under the 


ments direction of 


Garin describes the new system as a “proven success 


Nineteen main-line freight locomotives have been 


equipped with the dual-fuel system to date while exten 
Fifty 


ere being adapted for the system as they 


sive testing has gone on. additional locomotives 
are shopped 
so that fleet-tests may be made 

The problem now facing all railroads is to determine 
whi« h one or more ol these lower vrade So called “et on 


fuels 


without 


omy available in their supply area, can be used 


getting into too much increased maintenance 


and repair costs, or troublesome operating problems 


Difforential-type fuel meter used to measure the 
quantity of fuel consumed by test EMD locomotives 


In a talk before the Pacifi Club 
Mr. Garin, told what his railroad has done along these 


Fully 


needs, the Southern Pacific entered into a research pro 


Railway recently, 


lines realizing the present and possible future 
gram on diesel fuels with several major West Coast oil 
companies These were in a good position to offer less 
critical fuels for consideration. The problem is of mutual 
interest: to the Railroads because of a lower price fuel; 
to the oil companies because it enables them to dispose 
balance of their re 


of products which permit a better 


finery outputs 


Southern Pacific engineers were determined not to be 
established fact. Their 


of “let’s find out for ourselves”, and they 


attitude was 
felt that one 


influenced by one 
test is worth a thousand expert opinions”. 

Tests were conducted. on EMD diesel locomotive units 
Roseville, 


This is a distance of 


in freight hetween California, and 


Sparks, Nevada 
mountainous territory, with ascending grades eastward 
Roseville for Norden 
feet then down grade for 51 


Sparks 


service 
136 miles through 
the summit at 


from 85 miles to 


6891 elevation. miles to 


This run in either direction is excellent for ex 

perimental purposes because of the sustained operation 

at full throttle followed by long periods of idling 
Experimental fuels were designated in a series starting 


with X-] X-6 fuel 


down to the currently used 


X-1 Fuel Test 


all distillate product of a nature 
It has a high pour point of 55°F, 


it 1OO°F which is about double that of the normal dis 


This was an waxy) 


a viscosity of 72 SSI 


tillate fuel and a sulphur content of about 0.90% 
Because of the high viscosity and pour point of X-1 
fuel it was necessary to install a heat exchanger through 
which the engine cooling water was passed to heat the 
fuel to 50°F 
fuel oil from the tank through the heater and back to 


about A pump was installed to circulate 
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MILE PUS!S, 1IME INTERVALS & WrteLl SLIPS 
3:20 PM 
TIME INTERVAL 


Converted temperature recorders transcribed data on wheel slips, 
mile posts, time intervals and various temperatures. Fuel con 
sumption from two units recorded simultaneously, one using reg- 
ular fuel and the other using X-1 fuel. Gallonage indicators are 
close together at full throttie; but spread out at the idle 


FUEL CONSUMPTION & TEMPERATURES 
i200,NOON "=" 
uM ; ‘s ’ 


4 


ts 160 176 
‘ 


TEMPERATURE 
READINGS 


1 
) MINUTE INTERVAL 
' 


STOP MP-\i4 
& START 


1145 AM 


FUEL. CONSUMPTION . 
UNIT SP-6282 . . 


- COeee fe 
{VSO AM 
LEAVE ROSEVILLE 


tank to maintain adequate temperature within the tank 
for pumpability 
Filtration trouble 


with X-1l fuel. This 


filter thus increasing the capacity of the filtration system 


was ant ipated and encountered 


was solved by installing a large: 


enough to meet the requirements of this fuel. This larger 
filter uses a standard lube oil stock-type element 

(Fig. 1) 
This was necessary 


the 


was 


A special differential-type fuel meter 
used to measure the fuel consumed. 
EMD units 
Ihe amount of fuel returned to the tank measured 
outlet 
the amount of fuel passing through the inlet meter. A 


because of the fuel system on used in 


test. 
by an meter was automatically subtracted from 
linkage in the differential meter between inlet and out 
let portions gave a net consumption reading. This ar- 
rangement worked successfully 

A small emergency fuel tank was installed in the en 
gine room of a test unit. It contained straight run distil 
late fuel for use prior to engine shutdown. This would 
avoid having the high pour point X-1 fuel cool off and 
necessary 


Fortunately it wasn't 


fuel during the test 


solidify in the system 
to use this emergency 

Fuel consumption, wheel slips, mile posts, time inter 
vals and various temperatures were taken with converted 
These (Fig. 2 


valuable in analyzing test run data. Fuel consumption 


temperatures recorders. records were 
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FUEL CONSUMP TION 
UNIT SP-8257 


Piston from SP-6357 and cylinder head trom S$P-8257 


after six month test, using 100,000-gal X-1 fuel 


Irom two units th 


fuel hy 
that of 


was recorded simultaneously 


unit SP-6262 operating on regular 
Fig. 3 
erating on X-1 fuel (shown on right edge of 


Note 


when the engine is working at 


and unit 


edge of chart in 


indications come close 


how gallonage 
throttle 
out when engine is idling 

During the X-1 fuel test, excessive 
stack abandoned 


Analysis of exhaust port deposits showed that the 


varh 
| 


resulted in the test being 
fuel through a catal 
Actuall the 


doing the job for which it was intended. It was ren 


base additive used in the 


was the cause of the trouble rail 


the port deposits by lowering the ignition temperature 
the soot so that it was being burned off. But the part 


out the exhaust remained in 


poing 
i while 


ifter being thrown from stack 
X-] 
months in 
this time, after 
gal of X-1 fuel, the 
[Typical conditions are shown 
big. 4) 


>) and piston (Fig. 6) 


continued lot 


SP O25 i 


tests 


were 
and 
had 


test was 


units SP-6357 


each unit onsumesr 


ended ind 
ol ‘ pigicie 
with exhaust valves in place, pistos 
Pistons from unit SP-6357 which oper ited o1 


additive lube oil were somewhat cleaner than th 





Piston removed after six 


running on X-1 fuel 


ring grooves are 


Fuel selector 
noids (3) 


and the return 


unit SP-8257 which operated on a normal additive level 


oil. Condition of exhaust valves on each unit were con- 
sidered normal and comparable 
X-1 fuel did not offer a ad 


over the regular distillate fuel the test was con 


In-as-much as the price 
vantage 
cluded and the engineering data filed for future refer 
This test, however, did prove that 
waxy distillate double the 


used in EMD diesel locomotives 


ence a high pour 


point with normal viscosity 


could be satisfactorily 


X-2 Fuel Test 


Chis fuel was an all-cracked distillate of normal char 
acteristics except for a low cetane value of about 34 and 
of 24 API. The higher heat 
gallon of the lower gravity fuel it 


it was expected that this would result in a 


a lower gravity units per 


made interesting 


as 
savings in 
fuel cost per unit of power developed 

l'o verify this, two tests were selected, SP-6282 to op 
fuel and SP to use X-2 fuel. The 
power developed during the round trip from Roseville 
But 


o1,o09 
OLOLR 


erate on regular 
to Sparks was practically the same for each unit 
there a marked reduction in fuel consumption on 
X-2 lower fuel. Both 
were adjusted to exactly the same horsepower prior to 


the test 


wis 


unit SP-8182 using gravity units 


(his series of test runs demonstrated that lower gravity 
fuel actually does produce a fuel saving in actual service 


because of its higher volumetric heat content. 


Summarized data of these runs shows fuel to power 


the latter 


2¢ 


ratios and percentage savings about »/0. 


Tests were also made with the fuels reversed in the two 
units to eliminate variables between them. The savings 
shown under these conditions were slightly smaller. This 


was attributed to the intermixing of fuels in the tanks 


in fair 


nanel 
to actuate the 


5 


months of 
The rings and 
condition 


sole- 
8) 


valves 


includina 
inlet 
selector 


of the two units as the tanks were not flushed when the 


fuels were rever sed 


X-3 Fuels Adopted For General Use 
I‘uels thus designated are in most cases a blend of 
been the 


principal diesel fuels of the Southern Pacific Company, 


straight run and cracked distillates. These have 
Pac ifie Lines, since April 1954, for all diesel locomotives 
except those which are supplied by tank wagon delivery 


at outlying points. 


Dual-Fuel System Research 
Having established the feasibility 


of cracked 


distillates, the next logical step was to find out which of 


using 


the more economical fuels could be considered for loco 
motive use. 
There has been extensive background for use of 


dual type fuels on engines in marine and stationary serv 


ce 


These engines generally are of larger bore, operate 


at lower speeds and at constant output for extended peri- 
ods of time. Lo omotive diesels are of different design 
They at at 


higher full speeds. Space aboard the diesel unit for spe- 


operate variable speeds and outputs and 
cial equipment is limited. 

A dual-fuel system for the diesel locomotive was sug 
gested through the knowledge that many of the character- 
istics of conventional diesel fuels are based on properties 
required for idling and low output operations. Fuel con 
sumption under these conditions actually is a small per- 
centage of the total amount used. At higher outputs the 
diesel engine can readily digest fuels having considerably 
than those good 


less critical properties required for 


starting and idling characteristics. 
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RESIDUAL 


Pressure diagrams taken at 8th throttie position comparing distil- 
late fuel to X-6 at 170°F. Both used standard injection equipment 


X-6 Fuel Tested In A Dual-Fuel System 
This was a test of a dual-fuel system in which a dis 


tillate fuel was used for starting. idling. and lower out 


puts, and then switching automatically to a heavier fuel 


(X-6) for higher outputs 


The X-6 fuel selected was decided upon by the maxi 
mum viscosity which could be reduced (by cooling water 
heat exchanger) to a viscosity suitable for injection. The 
viscosity arrived at was about 300 SSU at LOO F. which 
corresponded roughly to the fuel generally known as 
Navy Special Fuel. This fuel when heated to about 
160 | by the cooling Ww aler has i termin il Vine osity ‘ i Pistons after removal from two test engines Top piston from 


o engine using X-3 light cracked distillate lower piston from 
about BO SSL at the injector This viscosity at the in 


engine using X-6 residual-type fuel in a two fuel system 
jector is considerably higher than that of normal distillate 
fuel. But it seems to work very well at the higher engin 
outputs 

The X\-6 fuel selected has a higher sulphus content of 
approximately 2.5%. But it was felt that the detrimental 
effect of high sulphur content would be minimized since 
the fuel was to be used only at higher outputs when en 
gine conditions were such that condensation problems 
would not be encountered 

At the outset of the \-6 fuel test it wa proven col 
clusively that locomotive diesels as presently designed 
and in service couldn't idle satisfactorily on this type of 
fuel. An attempt to idle the test unit on X-6 residual ty pe 
fuel resulted in the engine becoming fouled in a very 
short time. This confirmed a belief that if a residual type 
fuel like X-6 was to be used on EMD engines it must 
be handled by a dual-fuel system 

Dual-fuel equipment le veloped in addition to the tuel 
selector (described later). consists of two arrangements 
The package type fuel installation originally ‘loped 
for utilizing \-6 fuel and in current use on SP-625;% 
consists of three component parts [hese are an auxiliat 
fuel tank. heat exchanger and filter unit ind the fuel 
selector panel The distillate svsterm is the same is the 
normal fuel arrangement on the locomotive except that 
a relief valve is provided to return the distillate fuel to 
its tank when it is not being used. A supply of X-6 is 
earried in the main fuel tank. 


In a second ly pe ot installatior now on unit SP.8182 
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Exhaust valves removed from same two engines 


Top left 

Comparison of air-intake ports from companion 
engines Top liner from engine using X-3 
light cracked distillate fuel, lower using 
X-6 residual type fuel in two fuel system 


A comparison of the exhaust ports in 
heads removed from the two test engines 


the main under body tank is divided into two compart 


ments, One compartment for 400-gal of distillate fuel 
ind the other of 1100-gal capacity for the X-6. The mair 
fuel storage tank is insulated with about I4-in mastic 
type spray-on coating 

Fig. 7 shows the fuel selector panel equipment in 
cluding: an inlet selector valve (8); a return fuel sele« 
tor valve (5): and solenoids (3) to actuate these valves; 
the heat exchanger—-with primary filter using a standard 
sock-type element; and a secondary filter having a resin 
impregnated paper element, both immersed in the heat 
exchanger medium 

A feature of the installation is a circulating system 
for taking fuel from the main tank, passing it through 
the heat exchanger and returning it to the tank This 


serves to maintain an adequate temperature within the 
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storage tank. The selector valves are of the spool type 
and are always open to one fuel or the other. An indi- 
cating lamp shows when engine is operating on X-6 fuel. 

rhe entire mechanism is controlled by the governor 
which comes in between the 4th and 5th throttle 
positions. When the throttle is opened to the 5th notch 


relay 


the system is activated. There is a time delay mechanism 
distillate to 


that the fuel system does not switch over during move- 


on the changeover from residual fuel so 
ments about yards. A time delay also acts on the return 
fuel selector to prevent contamination of the distillate 
fuel tank with residual fuel when reducing throttle posi 
tion. The entire system is electrically actuated and air 
operated. 

Fig. 8 shows a pressure diagram taken with distillate 
fuel at 8th throttle position as compared to X-6 fuel 
heated to 170°F. 


diagrams were taken with standard injection equipment 


at the same throttle position. These 


in both cases. The two pressure diagrams are very simi- 
lar, both in relation to peak pressure and rate of pres- 
sure rise. Anticipated problems, from excessive pressure 
and rates of pressure rise with heavy fuel when used 
through the same injector system as the distillate fuel, 
failed to develop. 


Smoke 


both distillate and residual 


fuels at full throttle positions were practically the same, 


traces with type 


about “4” on the Bacharach scale. 

Injector spray tip trouble with residual type fuel was 
not experienced as anticipated. Look at the injector tips 
in Fig. 9. Top view shows a spray tip after seven months 
operation on X-2 fuel. Middle view shows a tip after 
one month operation with X-6 fuel. While the deposits 
are heavier on the latter, the injector was functioning 
properly and was in normal condition. The lower view 
shows a tip after four months operation on X-6 fuel, still 
in satisfactory condition. 

Deposit accumulation on the tip seems to reach an 
equilibrium and doesn’t become more severe after ex 
tended service. Alternate operation on residual and dis- 
tillate fuels with the dual-fuel system may be beneficial 
in cleaning the tips and in keeping the fuel system 


purged 


Figs. 10-13 show the condition of parts from unit op- 


erating on distillate fuel compared to similar assemblies 
from the X-6 residual fuel. All 


these parts were reported to be in satisfactory condition. 


test unit operating on 


Test unit SP-8182 from which these typical parts were 
dual-fuel and 
burned about 100,000-gal of X-6 fuel. This unit has been 


in regular service over the main line between Roseville 


removed has continued in service has 


and Sparks 


Conclusion 

According to Mr. Garin it must be realized that the 
use of fuels with less restrictive requirements can be ex- 
pected to influence operating and maintenance problems. 


You can’t expect to get something for nothing. However, 
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the problem must be approached trom the standpoint of 


overall railroad operating economies It s the net saving 


that can be realized from the use of less critical fuels 


that should be looked for 


cooperate if given half a chance 


Loc omotive die sel engines will 


calls 


cooperation by all concerned including the research 


Successful continuation of such a program 


erating and maintenance forces of the railroads, « 
builders, and oil suppliers. In the words of Mr. Garin 
“T am certain that any problems involved in the utiliza 
less critical fuels can be resolved by such 


effort and that benefit 


tion of thes 


a cooperative savings of mutual 


to all concerned can be realized” 





What Do You Know! 


Here are some questions to test your general 
knowledge of the diesel field. Make your se- 


lections, then turn to Page 89 to check them. 


Comparison of equivalent turbocharged and non-turbo 
charged diesels show that the turbocharged engine's fuel 
consumption is 

a. Higher than non-turbocharged engines 

b. About the same as non-turbocharged engines 


c. Lower than non-turbocharged engines 


Turbochargers provide a more even air fuel ratio through 


out the engine's load and speed range than do mechani 
cal blowers because the turbo's output is sensitive te 
4 Engine rpm changes rather than load changes 


b. Load changes rather than engine rpm changes 


c. Both load and engine speed changes 


When turbocharging diese! engines it is possible to re 
duce the heat load on engine parts and have lower peat 


pressures while increasing engine output 


4 True 


Most hydraulic 


solvents or kerosene never 


governor manufacturers 
be used to 


nors 


5 True 


One design problem in getting high compressior 


spark 


ignition gas engines to operate at part oad without 


excessively rich air/fuel mixtures is 
a. Excessive knocking at full load 
b. Modulation of air at 


varying loads 


‘ Misfiring at low loads 
air fue mixture was 


In early gas engines the 


more to meet 
a. Ignition requirements than those of power 
b. Power requirements than those of ignitior 


c Economy requirements 


At higher outputs the diese! can more read y 
thar 


| gest 


fuels having considerably poorer propert es when 


starting or operating at low and part loads 


4 True b. False 














Beck 41-passenger coach, featuring independent 
ly powered air-conditioner. Unit is 


forward of 


located in 


compartment just left-rear 


wheels 


Rear of coach with engine compartment exposed. All the 
power trom Cummins J1T-6-B Turbodiesel goes into drive 


Lefi-compartment contains Beck Sirocco cooling system 





New Bus Has ‘Drive’ 
and Auxiliary’ Power 


Separate diesel engines, one turbocharged for high road 


performance, the second providing for air-conditioning 


comfort, are features of ‘““Semi’’ Deck and Half Coach. 


66 ASSENGER 


Queen City 


APPEAL 


lrailway s 


has become a by-word with 
from Charlotte 
Deck and Half coach has been 


placed in operation more and more comments are bye ing 


ope rating 


N.C. Since the new “Semi 
heard trom pleased passengers 

New luxury appotntments have been manufactured into 
the coach by C. D. Beck and Co 


the eye is the modern lines of the 


The first thing to eatch 
itself, “Air-glick 

air-suspension ride, which supports the coach on air rather 
than Well appointed in 


foam rubber 


vehi le 


spring provides a smooth rick 


terior includes ultra-modern 


reclining seats 


and of course the comfort of air-conditioning for summer 


operation bxceptionally large tinted windows provide 


xeellent visibility 


comfort and convenience demands greater 


power, Instead of draining horse power from the drive en 
A Cummins 
smaller continental en 


air-conditioner All the 


wine the bus 


equipped with two diesels 


engine drives the 


coach while the 


ine supplies the power for the 


power of the main engine 


roes into locomotion, none being 


consumed hy heavy ACCESSOT LCS 


This contributes to fuel 


economy is we iI “us lowe ring operating and maintenance 


costs 


good 


Cummins JT-6-B Turbodiesel develops 175-hp at 2500- 


plus better performance and roadability 
rpm. A maximum of 405-lb ft torque Is reac hed at L800- 
rpm With drive through the 4 speed Fuller transmission, 
the bus reaches a top speed of 65-mph. 

The Beck Sirocco system is an outstanding and patented 
development in rear engine cooling Thermostatically 
controlled cooling water is circulated through a heavy-duty 
tube-type radiator core located in the left side of the coach 
Air is drawn through this core by fans 


two Srocco ty pe 


which exhaust into engine 


compartment. Wart ir is 
dissipated through a grille at rear of coach. In addition 
to being noiseless, the system absorbs less hors« power ind 
insures cooling under all temperature conditions 

The smaller Continental \D-129 diesel engine develops 
0-hp Aire unit 


heats, ventilates and air-conditions. Both components are 


It supplies power for the Tropic which 
located in a compartment that opens from the left side. A 
vrille allows air to pass through the cooling radiator. 
This is the first of 41 
Queen City 


new design coat hes orde red by 
will be 


and placed in service as they are completed 


Trailways. The remainder delivered 
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Farris-Pickering’s 


New Governor 


Features of construction, operation and care of a 


new hydraulic governor are discussed. 


ARRIS-PICKERING has a new hydrauli overnor 
This new governor Type 3300, fills the gap in 
handling applications too large for their Type 3200 and 
too small for the Dy pe S700. This new model is not just 
an intermediate size patterned after the earlier units 
While maintaining the lime-proven ruggedness of these 
older models the new governor has been simplified 


streamlined and made more sensitive 


Type 3300 Governor Features 

In addition to designing for increased simplicity 
sensitivity and ruggedness, adaptability to engines used 
in practically all industrial applications, both constant 
and vari ible speed service has been emph IsIZ “dl 

Simplicity has been achieved both in its external and 
internal construction. By redesigning the internal link 
ape of previous models the new governor h is le Ss moving 
parts and fewer pivot points In addition, most oil pas 


sages have been cast into the governor housing casting 

This simplified construction permits easy assembly and 
maintenance with no sper ial tools required 

Tolerances in the governor are necessarily close to 

of sensitivity. Precision has been 

maintained although the manufacturer has incorporated 


many simple INeX pensive hardware parts which if neces 
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Type 3300 Farris-Pickering hydraulic gov 

ernor is adantable to diesel engines for 
practically all industrial applications 
it has a working capacity of 123 in ib 


sary could be bought from a local soures 
to go to the factory. All individual part 
the issembly units shown, are interchan 
field to meet varying operating condition 
Because thes« parts and assemblies can 
interchanged both at the factory and i 
without handfitting, conversion, replacen 
costs are extremely low according to barri 
kor example the same governor can ly 
applications with only some quick minor 
convert from constant speed to variable 
is necessary is to replace a sub-assembl 
internal changes. This can be done in 
ordinary maintenance personnel, In the wor 
engineer { (, Weber and governor special 
Massardo ‘re about the only major go 
facturer that can do this 
Another ady intage of the TT EL ity of 
sion is that customers using the Type >) 
ious ipplre ition need stock only i 
ol parts 
Ruggedne In the Farris-Pickering line 
pe 3300 takes over o ipplication 
small and the ,/{") is too la 


ork ¢ ipacity is 123 in lb and rated torqu 





it possible 
products 


& Swasey automatics which make 
well as other Farris 


Some of the Warner 
to make precision governor parts as 


Despite design simplification its designers expect it to 


be as long lived as earlier models. Maintenance is sim 
plified and is expected to be lessened. 

This bright outlook is based on several constructional 
improvements The new povernor has ball bearings and 


sleeve bearings with greater area than before, decreasing 


unit load and making for longer life. Lubrication has 


enlarged oil 


heen improved been done by redirecting the 


oil through passages in the castings. Of 
course the fewer moving parts previously discussed has 
an important bearing on greater ruggedness 

are based on 


ball head has 


provernor whic h 


In addition 
ing design \« 
taken intact from the Dy pe 


various parts proven exist 
hve en 


itself 


one ex imple the 
VO 
3700 hydraulic 


is a refinement over the Type governor. 


This ball said to he so 


no improvement 


wis 


Sensuvily sensi 


tive that necessary and therefore 


was used pring which restrains outward 


movement of the governor weights has a screw adjust 


ment with which manufacturing inaccuracies can be 
compensated, With this adjustment the spring rate and 
This 
response hest suited to the applic ation 

ach 
This is 
Moline { 


Observed tests 


load can be set permits selection of the trate of 
is tested before it leaves the shop 
actual load on a 4-cyl 


Kleetric 


fovernotr 
done under Minneapolis 
a General dynamometer 


that the 


rigeitie driving 


showed steady-state stability 


was better than 0.1°7. Isochronous or speed droop char 


icterist ire obtained by manual adjustment. Con 


peed changing steady 


of the 


trols provide adjustment for 


state speed regulation, setting first 


COTT pe nsa 


tion relay 


of respons ind load-limit throttling All of these 


ir¢ discu ed under 


Governor Operation 


Drive shaft 24 


direction by the 


Oil Pump driven 


shaft 


shown in Fig 4. is 


in either prime mover. The drive 


ind second compensation timing valve, rate 


Electric 
shop by 
field 


This 4-cyl Minneapolis Moline engine driving a General 
dynamometer, tests every governor which leaves the 
accurately simulating operation of the governor in the 


rotates the gear pump 23. Oil from sump 58 is drawn 


into the pump gears past ball check 57 into the accumu- 
lator 54. A loaded 


chamber relief 


spring piston 55 in the pressure 


acts as a valve discharging oi! at the 
relief port 56 
This holds a 


of oil under pressure to meet momentary demands of the 


pressure chamber sufficient quantity 


governor which may be in excess of the instantaneous 


rate of pump discharge. Oil from the pressure chamber 
line 53 and leads to the pilot 


is dise harged through 


) 


valve at the supply port of line 53 and port 39. 


Flyball Head 


through a 


| lyball 


torsionally 


head 21 is driven by the en 
flexible drive 22. Radial 


movement of flyweights 20 causes the main pilot valve 


19 to move up or down in response to speed changes 


Che mechanism as shown in Fig 1. is in the position 


it will assume when the engine is running at its normal 


speed. The action is as follows: 


Governor Action flyweights 20 


When speed increases 


move outward causing pilot valve 19 to move down 


ward uncovering ports 17 and 18 in valve 16 


main 
Pressure oil then flows through oil passage 44, through 


valve 46, through valve 51 and 
side of 
downward, Oil from the underside of the piston is re 


directed back through port 17 into chamber 14 and back 


shut down reversing 


into the top power piston forcing the piston 


to the sump through orifice 15. 


Power piston 52 being connected to power piston lever 


M) a direction to 


shaft 


throttle shaft to 


throttle. The 


causes the rotate in 


close the engine degree of throttle 


movement is limited by compe nsation as follows 


) 


Relay or \st Compensator Power piston o2 moving 


downward actuates compensating lever 32, the latter be 
) 


ing pivotally mounted on sector 34. Motion of lever 3 


is thus transmitted to lever 28 Dashpot lever 28 is 
pivotally mounted on dashpot piston 


latter is 


26 and prov ided 


with trunnion pin 27. The engaged with the 


upper end of a valve system. Thus downward movement 
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1—Speed changer stem 

2—Sliding bearing 

3—Lever 

4—Shaft 

5—tLever 

6—Sliding bearing 

7—Bearing 

8—Adjusting screw 

9—-Sector 

10—fixed pin 

11—Port 

12—Dashpot vaive 

13—Port 

14—Chomber 

15—Orifice 

16—Main valve 

17—Port 

18—Port 

19—Pilot vaive 

20-—F lyweights 

21—flyball head 

22—lexible drive 

23—Gear pump 

24— Drive shaft 

25—Timing vaive 

26—Dashpot piston 

27—Trunnion pin 

28—Dashpot lever 

29—Power piston lever 

30—Sliding bearing 

31—Sliding bearing 
—Compensating 
—Screw adjuster 


lever 


-~Bearing 
Friction lock 
Main bushing 
Threaded screw 
Port 
Oil passage 
Valve port 
Port 
Port 
—Oil passage 
Port 
Shut down vaive 
Port 
Oil passage 
Flow control valve 
Flow control vaive 
Reversing valve 
Power piston 
Line 
Accumulator 
Spring loaded piston 
Relief port 
Ball check vaive 
Sump 


of piston 52 causes a downward movement of the 


system 


The lower portion of the valve system includes main 


valve 16 in which are located ports 17 and 18. The pow 


er piston »2 will therefore continue to move until ports 


1% and 18 originally opened by change of speed, are 
closed. ( losure of these 
ther movement of the power piston and consequently will 


shaft 4. The 


determined by the degree of 


iwain ports will prevent fur 


stop rotation of degree of movement of 


shaft 1 Is 


sp t d ( h inge 


thus original 


ind by the proportions of the relay 


known 


direc 


ction In an 1s0¢ hronous governor 
Movement of shaft 4 in a 
throttle causes a 


This relay 
as Ist compensation. 


tion to close the reduction in the 


speed of the engine to value below the original 


some 


increase. This reduction in speed causes the flyweights 


to reverse their original movement 


This 


pilot valve would cause shaft 4 to reverse its mov 


ind pilot y alve 19 is 


therefore forced upward return movemen ot the 


and again open the throttle but this action 


by means of the 2nd ripe nsator as follows 


Da hpot or 2nd Compensator The upper part of the 


valve system includes dashpot valve 12 which controls 


the flow of oil through ports 1] and 13 located in the 
When the 


main bushing 3% valve system is mov 


Power 


Diesel 


(29) G9) (31) 32) 


\ 


rN 


Yi ) (52 } 


(44) (48) Yas) (50) 


ward by trunnion pin 2, due to Ist compen 
) 
12 is 


ports 1] 


displaced in a downward directior 


and 14 permitting oil pressure entering 
59 to flow to under side of the 2nd compensator 
26, and allows oil on upper side to be disel 
the upper end of valve 12 to the oil 
Piston 26 is thus caused to 
lever 26 about its sliding bearing 


e+) 


mounted on lever 32. Trunnior pin 


to move upw ird and this moveme 
fem to rise | hould be ted 
id from the 2nd compensator 
tricted channels of ti 

rate at which the 


controlled byw the 


rate 


the compet 


stem j 
lion I his l 
ing ; vhich 


conta 


the governor 18 to 





Steady Ylale Speed Re yvulation or Speed Droop” The 


speed droop is used to denote the change in speed 


term 
that under no load 


load 


follows 


occurs when the engine 1s running 
condition 


Main 


which Is 


condition as compared with the full 


The peed droop mechanism works as 


bushing 37 is supported at sliding bearing 2 


capable of liding in a slot in speed droop lever 3 


The latter is pivotally mounted on sector 9 at bear 


ing 7. Sector 9 is rotatably mounted on fixed pin 10 


Rotation of this lever ts caused by the rotation of ad 


ju ting crew % The opposite end of lever 5 rides on a 


liding bearing 6 attached to lever 5 
Thu is lever 5 is rotated due to movement of power 
/ Lever 3 


piston oZ, a movement 1s imparted to lever 3. 


is mechanically connected to main bushing 37 by an ad 
ju table means in such a manner that movement of lever 
or prevented from shifting the 


When sector 


position 


> may by employed for 


ertical position of bushing 3% 9 is rotated 


by means of adjusting serew 6, to a such that 


center line of bearing point 7 is coincident with center 


line of bearing 2. the movement of lever 3 rniparts no 


motion to bushing 37. This is the position for isochro 


nous regulation or zero speed droop 


If hue weve ector 9 4 rotated so as to nlace bear 


ing 7 out of line with bearing then vertical movement 


i imparted to bushing 44 as the power piston moves 


The mechanism is so constructed that when the powel! 


piston moves toward closed position due to load reduc 


tion on engine, bushing 37 is moved in a downward 


direction, The position of ports Il and 13 are’ thus 


moved downward and the stabilization of the 


point of 


valve yaterm is thereby set at a higher peed position 


\n indicator on the face plate shows the setting of this 


thie hanism 


PoOVeTHOT vill 
follows 


and 


Speed Adjustment Speed at which the 


regulate the engine may hye idjusted as 


Relative spacing between dashpot valve 12 main 


valve 16 may be adjusted by means of threaded screw 


3. By thus down relative 


to fixed 


moving main valve 16 up or 
ports |] and 13. the 
likewise 


the flyball element must 


neutral position of pilot 


valve 19 is moved up or down Consequently 


rotate slower or faster to bring 
valve 19 to the new neutral position 


Thre ace ad 
1 which is 


crew 36 1s rotated by peed changer stem 


\ knob 
dicating dial are provided to rotate speed changer stem | 


\ zero mark 


located in the top cover and in 


and to show the speed adjustment setting 


is provided to indicate normal position 


{diustabl 
relay it was 


shaft 


lst Compensation Under the des riplion of 


stated that the degree of movement of 


Lb is determined by the degree of original speed 


change and by the proportions of the relay. To secure 


best operation from the standpoint of stability, it is 


desirable to be able to adjust the relay 


proportions 


to suit individual operating conditions or engine char 


acteristy This is accomplished as follows 


Lever 32 is pivotally mounted on sector 34 as al 


<— MAIN CASING 


FIRST 
OMPENSATION 
ADJUSTMENT 


FIRST 
MPENSATION 
EVER i SPEE® OROOP 


EVER 


POWER PISTON 


EVER DASHPOT LEVER 


THROTTLE INDICATOR 
LINKAGE 


THROTTLE SHAFT 





INNECTING LINK 


ready described, Sector 4 is again mounted at bearing 


rotated by means of idiuster 344 


that if the 


$5 and may be 
It will be 
the point ol 


SscTeW 


seen ector is rotated © that 


yivot for lever 32 is moved toward the 
| 


sliding bearing 30, the effective radius of lever from 


point of pivot to sliding bearing 30 is shortened 


Thus lever 29 and consequently shaft 4 must move a 
to produce the same amount of movement 


effect 


By this means it is possible to 


lesser distan 


of trunnion pin 27, to closure of ports 17 and 


secure the proper 
amount of power piston or throttle movement to produces 
action. When the final 

lock 36 holds the 


dial indicates the 


the most stable idjustment is 


obtained. friction sector rigidly 


that position. A setting of the 


justment 


hlou Valves—F low 
permit individual adjustment of the rate of 
‘fuel off 
Lo is rotated inward it 
off” side of the 


rotated 


Control control valves 1 ind 50 
corrective 
sides ot the 


iction to the “fuel on” or 


When valve 
of pressure oil to the “fuel 
ton 52. When valve 50 is 


flow of oil to the 


powel 
piston restricts flow 
paowe’r pis 
inward it restricts 


‘fuel on” side of power piston 52 


Valve 
by hand, solenoid or other suitable means 


When valve 46 is depressed a 


Shutdown Shutdown valve 46 may be actuated 


direct oil eonnection 


is made between the top of power piston 52 ind the 


pump, Valve port 41 is aligned with oil passage 40 which 


is supplied with pressure oil by passage 53. When this 


connection is made, pressure oil is directed against the 


top of the power piston forcing it downward and clos 
ing the throttle. 


Simultaneously port 47 is aligned with oil 


passage 


KS} bypassing flow control valve 49 and allowing un 
| 


restricted venting of the bottom of power piston 32 


directly to the sump 58 


Ports 43 and 45 are closed as port 17 is opened 


Port 43 is closed preventing any pressure oil from flow 


ing through port 17 to the bottom of piston 52 


power 
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as the pilot valve rises due to a reduction in speed 
Port 45 is closed to prevent pressure oil in passage 
M) from being discharged to the sump past valve 50 and 
through oil passage 44 as pilot valve 19 rises and opens 
port 18. The shutdown valve makes use of differential 
areas to effect a hydraulic lock and will remain in the 
shutdown position until the governor oil pressure is 


almost zero 


Good Governor Practices 

In order to keep this sensitive piece of mechanism 
in best operating condition for long periods Farris 
engineers recommend that the following suggestions be 
practiced 

|. Precaution should be exercised to prevent dirt 
from entering governor. Foreign matter will hamper 
smooth governor action 

2. Only oil of turbine quality inhibited against oxida 

rust and foaming should be used. An oil with a 
ity of 400-450 S.S.1 Is recommended 

3. Oil should be changed after 30 da Inttial opera 
tion and every six months thereafter. This insures the 
elimination of sludge and dirt that might have acciden 
tally entered governor 

L. Solvents or kerosene hould never be used fo 
flushing. Solvents have a tendency to form sludge which 
interferes with go nor operation. It is recommends 
that operating oil be used for flushing purposes 

» A thorough understanding of the governor mecl 

is required before making any adjustments. 
fo insure smooth governor operation the governor 
should be provided with as smooth a drive a possible 
larris engineers say that many engine manufacturer 
ire scheduled to test the new Type 3300 governor on 
their engines in the near future. For replacement of 
older type governors now in use in the field there will 
be no problem Industry standard or custom mountings 
are included as an integral part of the unit 

The same rOvVeTNOT exchange service plan ow it use 
for older models will also be applied to the new gover 
nor. This plan was initiated because the management 
believes it is the fastest, least costly way to keep equip 
ment working minimizing down-time clue to faulty 
or worn out governors. 

The way the plan works is that Farris-Pickering 
sends you a guaranteed rebuilt unit with the ime spec 
fications as the one you have. After replacing your gov 
ernor, you return it. Your cost is for the repairs to 
the original unit that you returned. This eliminates any 
delays 

The like new 


improvements Your old one goes into stock for later 


governor will include all the latest 


shipment to some other customer with a imilar situa 
tion after its repaired According to factory stand 
ards, all rebuilt governors are tested on the dynamo 
meter and you get a test re port and curves on the gover 
nor shipped Farris engineers say that this plan has been 


the best answer to many field problems 
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Preventive Maintenance 


Pays For Itself 


A preventative maintenance ind servi 
ha been instituted by the low 
Aiming at LOO‘, 


its units in the field, it is tailored to 


poratior operatin 
sary repairs and to keep equipment 
with a minimum of interruption 

Diesel engine upply a dependable 
power to these rugged Litth workhor 
operation evet 
unles ervicing 
is where Towmoto 
preture 

Powmotor feel 

built) ou 


quatit 


hould all 
ontract tor 

written understandt between 
the service department of Towmot 
be checked is indicated 
spection covers only thos 
a repetitive nature though arran 
major repairs have been written into 
ment 

The fifty-hour check list for diesel 
vehicles consists of thirty-two separate it 
include complet Inspection ind servi 
gine, engine component ancl the pret 
ment. After the job is finished, a check 
tached to the vehicle. Any additional 
done. as well as recommendations f 
are carefully listed 

Should an unforseen breakdovw 
motor provides a fast, emergen 
to the customer as his telephone 
equipped “on-the-job ervice truck 
immediately. The truck is equipped t 
right in the plant if at all prossityle It « 
plete stock of replacement parts ft 
factory-trained mechanic can dray 

lowmotor’s preventative mainter 
spots trouble before it starts Thi 
necess wear, which ts still the be 
vent unnecessary repairs. Breakdows 


ed by periodic inspection and service 





Oil-Bath Filter Design 
Broadens Applications 


Design details of a new oil-bath air cleaner feature 


high air-scrubbing efficiency with very low pressure- 


drop characteristics. 


H IGH cleaning efheiency and low pressure drop makes 
ut 


: economical oil-bath air filter available for a broad 
With a 
\ir-Maze Corporation’s 


er range ol COTMMPPessors blowers and enpines 


major advance in filter design, 
LPD achieves low pressure-drop operation without any 
moving parts of outside « nergy source: 
high level of filtration 

There is 


tion 


It wive 


yet retains a very 


no question about the need for good air filtra 
lo emphasize this, a published report is again cited, 
s the results of an accelerated test with two identical 
engines, each running for a period of 150 hours 
During the test period, the air supply to one of the 
engines was properly filtered; to the other, a single hand 


ful of dirt 


the entire 


Wis fed 


150-hr of 


through the air intake, spread over 


running. Upon completion of the 
test, the engine that used the contaminated air was using 
ten-times as much lube oil as the properly filtered engine 
W hen the engines were disassembled, weal conditions on 
the dirt-treated engine were equal to 8000 to 10,000-hr of 
operation 

of the dirt from the 
This 


lo achieve the most workable 


The ideal filter would strain LOO“ 


air with no restriction to the flow is the goal at 
which filter designers aim 
compromise, varlous designs and methods have been tested 
and used 

Oil scrubbing has long been an accepted and effective 
turbo 


method of cleaning intake air. But in some cases 


charged stationary engines, for example the energy re 
It was 


solution was to supply the required energy from outside, 


quired for oil-bath filtration has been too great 


manifest in the form of static pressure loss. only 


such as a moving curtain or motor-driven oil pumps 
eflort to the drawbacks 
broaden the applications of oil-bath filtration, Air-Maze 
work. The result was the LPD filter, 


which reduces energy requirements, making it possible 


Moving 


In an 


overcome and thereby 


engineers went to 


to eliminate power-consuming accessories, parts 


are eliminated, and maintenance is reduced. This was a 


complished by reversing the conventional oil and air 
eircuit 

Air is drawn in under a weather hood set low on the 
unit. It is directed through an air-flow regulator tube to 
an oil-control pan. Here it picks up droplets of oil, which 
are carried up through a diffuser core. Both the oil and 
the air are thoroughly mixed, and the air is scrubbed 
in the process. 

The oil-laden air then passes through the cylindrical 
filter element, where oil droplets and dirt particles are 
Only 


removed flow to 


clean, oil-free air is allowed to 
the engine, blower or compressor. Oil and dirt collected 
flow down inside the filtration element through oil-return 
pipes. It goes to the sump where the dirt settles out. The 
clean oil is metered from the top of the reservoir into the 
oil-control pan through calibrated holes in the side of 
the pan. 

Setting the air-flow regulator tube is done at the factory 


pre ssure 


varying with the rated capacity range of the filter 

method insures full oil-washing; yet keeps the 

drop low. 
Tests with a showed a 


The 


low pressure-drop with this high level of filtration was 


standard air-cleaner fine dust 


high level of efficiency 97.5% of the dirt arrested 
equally good. The smallest of the four models (recommend 
ed for variable speed engines and COMPpressors ( apa ity 
range from 800-cfm to 3500-cfm) showed a pressure drop 
of 0.6-in water gauge at minimum to 4.8-in at maximum 
The largest (for constant speed engines and compressors 
Capacity range from 16.500-cfm to 24.000-cfim) showed a 
drop ranging from 1.9-in to 3.5-in 

The LPD oil-bath unit is designed for easy servicing. It 
weather 
Phe 


unusually-large oil reservoir permits long operation before 


features a quick-opening drain valve, and the 
hood and oil sump are arranged for easy disassembly 
servicing is 


necessary. 
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This is YOUR Deportment. Poss along your ideas to 
the other fellow. Send items to the Editor, pre 


ferably with a picture or sketch. Contributors 


will receive $10.00 for each item upon publication 


Storing Gaskets _ 





ANGELO Caparpo, Cuicaco, IL You may find, as I is always the same all vear. It never 


did, that when you take a gasket from supply it will be hurt the askets. We wrap gaskets th 


dry and out of shape What we did wrong was to store often in metal foil. This helps to keep the 
ours in a heated room over the winter The heat dried out 


out the outside gasket in every bundle 


The moisture can be put back by putting the gaskets { bare-wood shelf will also act like 


a blotter i} you 
in a damp place for a while. We beat the problem com must place 


gaskets on a wooden shelf put a coat of pai 
pletely by storing ours in a room where the temperature on the wood. It will help to seal it off. kd 





Removing Broken Studs 





W. E. Warner, Wooprorp Green, Essex, ENGLAND 


+ 


be used with a drill shaped to bore to the left 


Have you ever tried to remove a stud from a diesel en As the drill starts to bite into the metal, it 


gine and have it break off on you? Here is the way I've stud as it shaves off the metal. This 
found best to take it out threads 


ction 
Because of drilling left-handed, the 
Get an old twist drill. If it is broken it doesn’t matter loosen and be screwed out easily 

but it must be about 25° smaller than the stud, Re 

sharpen it to cut left-handed This is a switch on the E-Z-Out principle; | 


After center punching the stud. start drilling it out. for drill breakage. To lessen this possibility ut 


ut watch 
/ 


may ‘ 


The best tool to use is a blacksmith-type brace that can well to draw some of the drill’s temper kd 





Moving Heavy Diesels _ 


Harry PENNINGTON, SAN ANTONIO, Texas—-Your article — tion, it is difficult to 

“Tips on Installing a Diesel” (March, 1956) was excel evenly. It tends to roll too 

lent; however the average plant does not have ove rhead The wire rope acts exactly like a rubber 
cranes to handle such heavy weights | developed a method for installin 


line pPoUlbipaitig dic sel enyvine. 

When a heavy engine is on rollers and skids, and a 
one end of the rollers, one 
pull is taken to roll the engine, the rollers imbed a little Baten of eusine chest didanss unde 
in the wood of the skids. This causes the wire rope to 


facilitates pl wing of the engine on its 
stretch 


When sufficient pull is given to start the engine in mo Thanks for the 


lip It sounds good tou 
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service section 


Recent engine and equipment modifications, 
procedures and recommendations straight 
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New Head Gasket For “9” 


International-Harvester Engines 


Series 


A new head vasket 


( ylinder 


Adapting Dial Indicator to Check 
Alco Engine Cylinder Bores 


Thy dial 


lo measure 


indicator commonly u ed 


tl ink 
check 
linder liner 


Thi rie thod i 


haft deflection may 


be used to wear of 9-in and 12 


iti ¢ bore 


faster and more ae 


curate than checking for wear by the 


use of an inside micrometer. The pro 


cedure for setting up gauge follows 


GM Crankshaft Hub & Pulley Remover 


Certain Series 71 and LLO engines 


are equipped with “rubber mounted” 


crankshaft pulleys while other models 
fans 


the crankshaft 


have used mounted direetly on 


and driven through 
hubs of the 
pulleys and hubs have tapped puller 
holes 


ternal 


rubber mounted Some 


while others Incorporate an in 


thread to facilitate removal 


from the crankshaft 


Due to the flexi 


bility in the pulley or hub (from the 
rubber 


difheult 


mounting}. itis not only very 


but alse 


if ondue ive lo damage 


lo attempt to remove a rubber mount 


ed pulley or hub by striking the rim 


\ from the different manufacturers to you 


Ri) 


has been released for 


606 Felt Product Com 


“—" diesel 


made by the 


holes 


( hambe rs 


ticularly at under the pre 


This 
through 


combustion 
gasket 


re gular 


pany new 


engines to provide an improved gasket may be ordered the 


giving a better compression seal, pal service parts channels 





1. Make 
which will allow it to fit correctly 
the dial (see 
The length of the 
bore of the 


an adapter, the diameter of 
into 
accompanying Figure 
adapter will be the 
evlinder minus | in to 
allow for the dial indicator 

2. The free end of the adapter (that 
Po set the 
bore of 
of the 


piston 


dial indicator to the ori 
the the 


part of it which will rest against the 


wall of the liner) must be rounded off vinal liner, measure 


bore liner above the travel 


rit 


}. Insert the other end of the adapt 


er into the indicator 





with a hammer, or by a jawty pe puller 
lool | 9356 has been designed to 
remove the “rubber mounted” pulleys 


and fan hubs efliciently 
fo use the tool on fan hubs. 


the 2 


screw 
g-in x LO thread into the hub as 
far as possible with the center screw 
backed off; then force hub off crank 
shaft by turning down on center screw 
Use on rubber mounted pulleys that 
have an internal thread in the same 
manner, except that the 2 in x 16 


thread should be « mployed smaller 


tool should bye di 
Kent-Moore 
Motors 


bolts used are o lo im ofr 


The tool can also be used on pulley Orders for this 
hubs that have tapped puller holes pro rected to the supplies 
viding the bolt circle is not larger than General 


Mic his ati 


Organization, Inc 


2-19 32-in in diameter and the puller Detroit 


Building, 


June, 1956 





news of our industry 


Enterprise Builds Huge Dynamometer 


Claimed to be the largest hydraulic dynamometer in 
the West, this 10,000-hp, 400-rpm capacity unit has been 
Machinery Co. to 


Series diesel engines 


brake are 13-ft in 


long by more than 10-ft wide. It weighs 90,000 Ib, taking 


constructed by 


test its 


Engine & 


l6-cyl RY 


Enterprise 


new 12- and 


Outside dimensions of the new 


in shaft, rotor, and the two major assemblies that form 


the casing and stator. A 


dimension is the 
Cost of build 


significant 
shaft diameter—13'% in at the coupling 


ing was over $250,000 

Most method for 
water through the mechanism, for adjusting the braking 
effect 
setup of inlet and outlet water valves and pressure regu 
load. This effects 


ot water supply pressure fluctuation. 


novel arrangement is the metering 


Adjustable weir gates take the place of the usual 


lators to vary the hydrauli 


avoids the 


The dynamometer itself is only a part of an extensive 
installation in a pit 76-ft long and 22 1/3-ft wide. The 
so that an engine can be 


dynamometer is at the center 


assembled on the foundations at one end while a second 


engine 1s tested at the other end. An intricat piping ind 
pumping system in the pit conveys fuels cooling water 


lube oil, and other utilities to their connecting points. 
roof ol 
plant bay and include a Marley cooling tower for lube 


y oung 


L000 epm 


Cooling facilities are located on the 


in adj ace nt 


oil cooling water flowing at 600 gpm radiator 


and fan for test engine jacket water at and 


Young radiator and fan for dynamometer water B00 


epm. 


Diesel Power 


Mobile Power Package 


Supplying the field power to run port able crush 


ing machines around the Portland, Oregon area is thi 
packaged and mobile generator set. A 305-kw 
phase OD-cvecle 


unit. the generator is dri 


rW.o] 


bocharged Cooper Bessemer ype 
950 hp at YOO rpm 
Ihe combination of turbochargir 


slow speed engine has certain advanta 


Construction Co. which is making us 
in its road building and fill operation 
develops higher cylinder pressures | 
power per cubic inch of engine displaces 
engine speeds result in less maintenanes 
Compactness has been achieved by 
generator 


and radiator units on 


trailer makes the 


package mobail 
hauled to any 
needed Lhe 


throughout the day at full 550 hp load 


being 


location where electr 


construction firm has i uni 


new products 


Organizational news 


WD new literature 





S b Yi J advanlage 





| Van 0 F 


PORUS = KROME 


Go0d fee he Life Gf joie Grgints 


POR YS e @ [iC (Pa O)/\\3 INCREASES PISTON RING 
LIFE UP TO 50%. 


MOMRRUVS 2 KURO M3 INCREASES CYLINDER LIFE 
PORUS © US 3 TO 5 TIMES. 


oy r cd o 

PO RUS = : Kak O)/\\3 DEFINITELY CONTRIBUTES 
TO A REDUCTION IN LUBE 
OIL CONSUMPTION, 


HO)LQUIS a [2 ©) YA 3 DEFINITELY CONTRIBUTES 
4 SUSI UY 
PORUS © ut ” TO REDUCED DOWNTIME 
FOR ENGINES. 


PYOYANIS oa ZiRO)/\/,\'3 ELIMINATES STOCKING OF 
PORUS 2 IRONS OVERSIZED PISTONS AND 
PISTON RINGS. 


Write today for detailed information 
Address - 
Dept. A-l, VAN DER HORST CORP., OLEAN, N. Y 


OLEAN, NEW YORK TERRELL, TEXAS 


HILVERSUM, HOLLAND LOS ANGELES, CALIFORNIA* 


news of our industry 


Develop Lubes for Atomic Use 

Synthetic lubricants which pertorm 
better when subjected to atomic radi 
ation than under ordinary operating 
conditions are now being produced. 
Standard Oil Co. of Calif. researchers 
have revealed. The announcement, the 
first public disclosure of secret work 
on lubricants which can function in 
atom engines, was It ide by means 
of a technical paper presented before 
the American Soc. of Lubrication 
lingineers 

California Research Corp.. Stand 
ards research subsidiary, has been 
working on the problem of radiation 
resistant lubricants for a number of 
years, paralleling development of nu 
clear propulsion units for aircraft and 
sea vehicles. Conventional lubricants 
tended to deteriorate when « Xp sed to 


radiation 


Phe project, part of which was con 

ducted with test machinery inside the 
nuclear pile at Oak Ridge. established 
that the wear properties of a poly 
propene oxide)” -type lubricant ac 
tually improve upon irradiation. By 
contrast, wear properties of two other 
synthetic lubricants tested were found 
to be worse in the presence of radia 
tion than outside the atomi pile The 
technical paper reporting these results 
is entitled “Lubrication in the Pres 
ence of Nuclear Radiation”, by Dr 
RK. O. Bolt and J. G. Carroll 


Pipeline Extension Planned 

Pranscontinental Gas Pipe Line 
Corp. has filed application with the 
EPC for a $42,308,000 pipeline con 
struction project entailing over 277 mi 
of pipeline to be laid in La.. Miss 
Ala., Ga., S. Car., N. Car., Va., Md.., 
and Pa. A total of 12,750 hp units at 
various Compressor stations iddition 
il facilities at existing stations, river 
crossings, and various distribution 
meter stations will be included in the 
construction 

The additional facilities will enable 
the company to increase its capacity 
by approximately 104,500,000 cu ft 
laily. Construction is scheduled to 


start in July 


June, 1956 





news of our industry 


Railroad Studies Diesel Fuel 

In an endeavor to find out what fuel 
oils blend best in locomotives to give 
maximum efhiciency, a large south 
eastern railway has recently begun 
tests under operating ¢ onditions. They 
ire aimed at prolonging the life of 
lubricating oils as well 

The tests make use of a standard 
LOOO hp passenger-ty pe diesel-electric 
engine and generator. The unit has 
been bolted down and bound around 
with instrumentation wires and tubes 
to permit electronic and mechanical 
study under a variety of performance 
conditions Phe instrumentation is 
said te prov ide a detailed and constant 
electronic picture on 1 cathode ray 
oscilloscope screen which operates i 
the same wa i i television ree 
The screen is also continuously 4 


Here a mechanic u 
graphed by a stripfilm camera to tighten down a be 
permanent record first assembled without drive ft 


be t od with a special cylindrical 
The picture shows pressure at every 


point in the engine cyele and the po 


sition of the crankshaft and piston at 





Miata aie wt GS YOCBDGB || OGLA 


ignition lag, point of peak pressure 





maximum pressure myection timing 


ony cre grip safe — grip sure 


Other instruments. at the same time 


ire recording the water temperatur A man can lean into this Extra Heavy Duty Loxocket" Wr 
at 31 points on the engine. lubricating 


and do it with confidence. It has the strength and 
oil. and the exhaust gas stream. Also 


handle the big, nut-turning jobs quickly, surely, easil 
recorded are the engine’s speed, its 
vibration, and power generated. At Sockets are hot-broached providing smooth walls and cornet 
the end of the run, the fuel consump that are free from tears and cracks. They're heat-treated all the 
tion is determined by weighing what way through for toughne on the inside as well 
remains in the supply tank. Another These 
phase of the test is the use of lube oil 


idditive 


and many other developments, give Snap-on tool 


r 
tra measure of strength, long life and smooth fit. They'll cut your 


tool costs and your downtime 


; If you have a problem involving special tool design or applica 
Trucker Orders 50 Diesels ' ’ 
tion or any other question on tools, talk it over with your Snap-on 
One of the top 10 motor freight 
i ) | " r treigh man. Write us or call your nearest Snap-on branch. Free catalog 
carriers in the country MeLean 
of mechanic's hand tools is yours for the asking 
Trucking Co.. is augmenting its road 


fleet by 50 heavy-duty diesel GM¢ 
tractors | hese ire VModel DOO? 1; 





The present all-GMC fleet is said t 


iverage over LOO.OOO mi per truck an 


nually. with some havin imassed a SNAP-ON TOOLS 
total of 700,000 mi, The road equip» - @QORPORATION 


ment availability factor iverages 
8064-F 28th Avenue 


O4' which is cor sidered exceptiona Kenosha, Wisconsin 


Diesel Power 





new products 


Caboose Lighting Set 
Ampl 


rune and 


cooking 
this 
the Fk airbanks-Morse 
is offered in two sizes with 


factor. 


power for lights, radio, refrigerator 


heating for cabooses is the function of 


diesel-generator set incorporating 


Model 45. It 


> kw and 6 kw at 80% 


single-cylinder 


capacity ol power! 


The engine is a constant speed 1800 rpm L-cycle unit 


of valve-in-head construction and featuring 


full-pres 
throughout It hand 


The set’s 


sure lubrication is arranged for 


starting, with option of a 12-v electric system. 


A( generator 1s direct-connected and permanently align 
ed. An 


parts 


electronic voltage regulator, with no moving 


‘ 


holds variations within 5 And to isolate engine 


vibration and cushion car shocks 


a spec ial sh vu k absorb- 


ing mounting is provided 


NOR DBERG 


High-Temperature Exhaust Tubing 
Ability to withstand constant exhaust temperatures 
1250°F without damage is the 


up to mayor feature 


irketed by Uni 


features are 


soon to be i 


Other 


stainless steel tubing 
Metal Hose Co 


flexibility, corrosion - re 


new 


versal permanent 


istance, and vibratior ibsort 


ency, to provide long service life and reduced inte 


nance, The tubing will come in two types 


Type U-140-S incorporates a soft copper wire packing 


which functions to plate the interlocking tubing joints 


while in use, a property which is claimed to give maxi 


mum flexibility under extreme vibration and high operat 
120-5 similar 


ing temperatures is of 


tion but 


ype I construc 


make 


t\ pes are 


without the copper wire 


packing to 
Both 
alloy 


lower in cost while still highly efficient 


fabricated from chromium-nickel 302 steel 








Oil Field Pumping Unit 

Addition of this 2-cyl gas engine its Power Chief 
announced by 
Nordberg Mfg. Co. Called the Model FG2, it extends the 
field 
service. The new model has an API rating of 12-24 hp 
at 800-1800 rpm. 


series of small prime movers has been 


horsepower range of the series to oil pumping 


stroke 


{ ompression 


it has a 442-in bore and 5'4-in 


with a piston displacement of 167 cu in 


\ 4-cycle unit 


ratio is 6:1] It is equipped with a combination gas 


gasoline carburetor and a gas pressure regulator. Safe 


ty shutdown controls for low oil pressure and high 
water temperature are also standard. Additional safety 
clutch, flywheel fan. The 


radiator is said to be large enough to assure trouble-free 


features are enclosed and 


operation up to 125°F ambient temperatur 


1956 


June, 





new products 


NATIONAL 


tomeet ComvenTer er " 


Hydraulic Torque Converters 


Until 


single stage 


limited its 
field ma 


announces 


recently Co. has 


National Supply 


torque converters to use on oil 


chinery and equipment. The company now 


that it is making its full line of heavy-duty avail 


able for 


entity has been set up within the organization to handle 


untts 


general industrial applications. A new. sales 


their marketing on a world-wide basis. and new manu 


National 


facturing facilities have been established at the 


Supply plant in Toledo, Ohio. 


No limits have 


ever 


been applied to the converters. How 


principal uses other than on oil well drilling 


rigs 


are envisioned for construction, excavating, earth-han 


dling and mining equipment with other 


follow. 


ipplis ttions to 


he units are currently being manufactured in a range 


of from 100 to LOOO hp. This has been achieved with 
six basic sizes which include 17 power capacities in 
closely spaced ranges for exact matching with engines 
and electric motors, The power ranges are provided by 
hydraulic 


modification of the converter circuit 


The three 


turbine, and stator—are 


hydraulic elements of the converters pump 


alurninum alloy castings. A new 
factory method has been developed to accomplish the 
required precision in fluid passageways and blading con 
high 


tours. This is said to give the converters unusually 


efliciency In power transmission. 


The 
fluid 
to 330 
input hp at 900 rpm. Overall height of this particular 


The converters can be mounted in iny position, 


pictured item has a cooling radiator for hydraulic 
on it. It covers 160 


a power capacity range of 


unit measures 6 ft from the bottom of the mounting pad 


under the output shaft to the top of the radiator 


Diesel Power 


Municipal Power Plant 


Young Horizontal Core Ra 
diators cool jocket water 
serving the 3 power plont 


engines 


Fairbanks-Morse 960-HP 


O-P Dual-Fuel engines sup 


ply power and light ' 


Brackenridge, Pa 


Young “HC’® Units 


Cool Dual-Fuel Engines 


Another example of Young-preference when it comes to dependabl 
performance required! When Brackenridge, Pa., built its own pow 
er plant rather than buy from expensive and impractical outside 
sources, this community wisely specified dual-fuel engines cooled by 
Young radiators. Effective and efficient use of fuels, gas and oil, 
enables the power plant to operate with sizeable savings to Bracken 
ridge. 

Young HC Horizontal Core units are available for water, oil, gas 
cooling and steam and vapor condensing in any combination. H¢ 
features include, (1) low speed fan gives high efficiency perform 
ance at minimum horsepower requirements and low operating cost 
(2) vertical air discharge provides even air distribution—eliminate 
air recirculation and effects of cross winds, (3) compact Young de 
sign permits space-saving, in-line installations of 2 or more units for 
additional capacities and services. Young HC units combine effi 


ciency, economy, ve rsatility. 


Put Young [Lent 


to work for you... 
Solving heat transfer problems is what we do 
You 
too, can harness the power of Young engineering 
talent. Write, wire or call without obligation 


best because it is our very reason for being 


RADIATOR COMPANY 


RACINE WISCONSIN 


Cheadle wear 


Heat Transfer Products for Automotive 


TRANSFER ENGINEERS FOR INDUSTRY 


Heoting. Cooling, Air Conditioning Products 


Aviotion and industrial Applications for Home end industry 


Executive Office: Racine, Wisconsin, Plants of Racine, Wisconsin, Mettoen, Iilinols 





Organizational news 


W. F. Flowers 


R. J. McDonald 


Changes at Federal-Mogul 
placed William | 
the spot of export manager to succeed 
Fred bk. Halloran 
Mr. Flowers 
York district manager 
hands of R. J. MeDonald 


transferred from Minneapolis 


Here's Why 


have hlowers in 


who has retired 
former position of New 
in the 


is How 


who has 


PERFORMANCE 


IS BETTER 


WITH Gommolye 


Fuel Injection Servicing 


is the function of a newly formed 
corporation, Fuel Injection and Ele« 
tric. Inc... which has begun operations 


in Milwaukee 


distributor for 


It has been appointed 
American 
Officers are 


a factory 
Ben 
Robert 5 


fobert 


Bosch equipment 
W f bye I 


vice preside nt 


jarmniin 


\ eber 


pre sident 
and 


secretary -treasuret 


Chairman of the Board 
{ hief 


capacity of 


executive 
John 


after elections at Inter 


of directors and 
officer is the 
L. MeCaffrey 


national Harvester Co 


new 


He Is succeed 
ed in his former position as president 
of the company by Peter V. Moulder 
who executive 


advane es from 


\ 
S 


vice 


president 


Two Promotions 
it Cooper-Bessemer Corp. have taken 
place in the locomotive engine pro 
Melvin J. Helmich is 
supervisor, railway engineering 
Edwin J. Fithian. Jr. has 


project) engineer 


rain now 
and 
become 


locomotive engine 


development. 


M. J. Helmich 


E. J. Fithian, Jr. 


CHECK and COMPARE 
THESE FEATURES 


@ Starting motor can be mounted 


more easily and in more positions. 


@ Requires no actuating linkage— 


solenoid can be placed in any 


convenient position. 


@ Simple in design—has fewer parts 


— needs fewer adjustments. 


STARTER DRIVES 


It takes a truly outstanding product to re- 
ceive over 100,000,000 endorsements. Y et, 
that’s the number of Bendix Drives that 
have been installed. No other starter drive 


approaches this 


record ofsoutstanding 


ECLIPSE MACHINE DIVISION of “Candit” 
ELMIRA, NEW YORK 


Export Sales: Bendix international Division, 205 E. 42nd S1., New York 17, N.Y. 


AVIATION CORPORATION 


and dependable performance. 


performance. That is why, whatever your 
type of diesel or whatever its purpose, it 
will pay you to specify Bendix* Starter 
Drive for the most economical installation 


REG. U.S. PAT. OFF 


June, 1956 








it’s Just the PUMP You Want 
...for FUEL TRANSFER and DIESEL 
HYDRAULIC GOVERNOR SERVICE 





It holds its prime. It’s me TUTH | LL 


chanically sealed and leak 
free. It’s quiet in operation 
It’s low in power consump 
tion. And it’s built to give 
years of uninterrupted 





INDICATOR 


gives 


[PRESSURE 
INDICATOR, 


Model L 


service. That's why the Tuthill Model L positive 


displacement, internal-gear rotary 


pump is pre compression 


ferred for fuel transfer and hydraulic governor 


service. Capacities from .33 to 6 g.p.m. in wide Cc ’ and firing 


pressure ranges 


Write for Catalog No. 101 for complete details. 


: pressures 
mn e010 faster 





[A cn RM ——— for Bulletin 
TUTHILL PUMP COMPANY K-100 


— oo 
— SIMPLE 


ete = RELIABLE 
"ie COMPACT 


he »del ene Pre re ndicator accurately 


Veasures Compress ring ‘ re ussures the 


Send 


T 
n 
i 
c 
‘ 


Dependable Rotary Pumps since 1927 


939 East 95th Street 


Canadian Affiliate: Ingersoll Machine & Too! Co., Ltd 


chcag 1 KIENE DIESEL ACCESSORIES, Inc. 


10352 PACIFIC AVE., FRANKLIN PARK, ILLINOIS 


Ingersoll, Ontario, Canada 


organizational news 


General Manager 

of the test equipment division of 
Consolidated Diesel Electric Corp. is 
now the post of Louis B. Haberman 
He was formerly sales manager ofl 
the division. which has just moved 


into its separate quarters 


Tube Turns Has a New President 
in the person of John G. Seiler, who 
has also been elevated to a vice pres 
idency at National Cylinder Gas C 

the parent organization He’s been 


with Tube Turns since 1930 


Stocking Distributor 

for Atlantic Metal Hose Co. is the 
newest appointment of the Moore 
Handley Hardware Co. for Ala. and 
areas in Tenn. and Ga. The firm will 
carry a complete line of  flexibl 
metal hose and will feature overnight 


delivery SeTV ice 


Diesel Power 


Latest Addition Top Management Promotions 

at Sharples Corp. is Gilbert | have occurred at Fram Corp. Stes 

Richards, joining as vice president Bb. Wilson, chairman of the 

in charge of sales. He has been with board, is now also hone 

the Henry J. Kaiser organization for man of Warner wi 0 hram 

the past 15 years subsidiary. J. Norman l’itzveralid ha 
been elected president of Warner 

G. F. Richards Lewis Co. to succeed Warner Lewi 

who has taken over as chairma 


Named Deutz Distributor 
in southern California is Air-Cool 
Diesel kingines Sales and 
par will mainta 
nd spare parts a 


r installation ma 


Four Changes at Worthington 
W. L. Larson have taken place in the Harrison 
Di Kk. C. Schmachtenberg has been 
Switching Over named assistant to the manager of 
from the general man igership ol engineer Hunt the new 
Aleo Products Corp., thermal prod chief engineer 
ucts division, Wilford L. Larson has Macaluso is ass 
hecome assistant to the vice preside nt COMpresso! ‘ onovan is 


1 operations at American Bosch now assistant manager, research and 


Arn i Corp development 





new literature 


Bearings, Bushings, and Bars 
are given full coverage in a 1L10-page 
miniature catalog available from 
Johnson Bronze Co. The company’s 
entire line is detailed 

Lubrication Newsletter 

is the name of a new house organ 
being published by The Alpha Moly 
kote Corp. lirst issue carries a lead 


with MO. lubri 
cation. The firm will be glad to place 


story on press fitting 
you on its mailing list 


Tubes and Plates 

for condensers and heat exchangers 
ire discussed in applicational detail 
American 


Brass Co. The information pre ented 


manual of 


in a VW pruue 


is slanted toward engineet responst 


ble for selection of suitable alloy 


SYNCHRO -START MODEL GA-3 will open or close three inde 
pendent sets of contacts at three different speeds and are suitable 
for installation on AND 20005 aircraft tachometer drive pad. The 
units are adjustable while running. Standard governors can be 
furnished to trip points between 1,200 and 6,000 R.P.M. Speeds 


above or below these points must be referred to our Engineering 


Department for special considerations 


These speed sensitive switches are available for various ty pes 


of drives 


One, two, and three switch units employ the same basic governor 
fiyweight principle which has been used successfully in SYNCHRO 
START OVERSPEED GOVERNORS during the past fifteen years 


Request Culletin 504 


SYNCHRO-START PRODUCTS, INC. 


SKOKIE, ILLINOIS 


615) NM. RIDGEWAY AVE. ° 


To Aid Compressed Air Users 
understand the moisture problem in 
Hankison 


Corp. 1s offering The Dew Point 


compressed air systems, 
Story Itisa 6 page booklet present 
ing a non-technical explanation of the 
difference between such terms as “dew 
point” and “relative humidity”, 


Replacement Engine Parts 


ind overhaul kits for GM diesels are 


listed in Catalog No. 45, now available 
Irom Surplus Automotive Co. Every 
re placeable part from gaskets to fuel 


injectors is included 


Hose Couplings 


that are tilt- and blowout proolt are 


deseribed and illustrated in a 28-page 
catalog published by Anchor Coupling 
Co 


The Problem of Noise 


a multi-million-dollar one for indus- 
try, is presented in a question-and 
booklet prepared by 
Appliance Co. Back- 


ground information is supplied along 


answer-form 


Mine Safety 


with methods of combating noise 


fatigue and damage. 


Proper Use of Portable Lifts 


detailing the where’s. when’s, and 
how’s, is the subject of free literature 


from Oster Mfg. Co 


Air-Cooled Heat Exchanger 
developments are described in a 24 
page bulletin offered by Griscom- 
Russell Co 


Planetary Gear Transmissions 

ire the concern of an 8-page booklet 
from American Gear & Mfg. Co. Seven 
different models are discussed, offer- 
ing one or two forward speeds, choice 
of reverse gear ratios, and 85- to 200 


lb-ft torque 





valve. 





AMOT SAFETY CONTROL 


AMOT Model 1476-47 automatically shuts down 
engine on high water temperature or low lube oil 
pressure. Features are: 

No capillary tube and bulb used. 

Uses well known AMOT element. 

Several temperature sensing units can be 

used with one control unit. 

Will operate an air whistle. 

Will operate a diaphragm gas valve for 

large gas engine shut down. 

Will operate as a diesel fuel shut off valve. 

Available with 2” direct connected gas 


AMOT CONTROLS CORPORATION 


RICHMOND 1, 


CALIFORNIA 
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what ic YOwL noice problom ? cases auskmniine seus 





IN YOUR OWN SHOP 


HYDRO-BORER 


Assures precise alignment. 
Accurate to .0003” T.LR 


Fast precision boring 


Chances are there isa 
standard Kittell silencer 


that will solve it. 


Muffler and Engineering, 


915 ith Santa Fe Ave 


DDD now titerature 


Switchmobile 

the LeTourneau-Westinghouse Co 
rubber-tired diesel railroad switcher 
is given full treatment in a 24-page 
bulletin. An adaptation of the Tourna 
tractor, it is claimed to outperform 


conventional ty pes 


V-Belts 
are the subject of a new bulletin issued 


by Worthingto: Corp Featured are 


steel ( ible belts which are said to be 


especially adaptable for drives requir 
ing extra strength and heavy continu 


ous service 


Traxcavator No. 977 

Caterpillar Tractor Co.'s largest front 
end loader, is the subject of the latest 
broadside from that company. With 
a bucket capacity of 2 d and a 
horsepower rating of 100, the machine 
incorporates advanced features such 
as oil clutch and automatic kick-out 


mechanisms. all detailed 


Diesel Power 


Quick, easy setups. 
For any size rods. 
A money-maker in 
every engine shop. 
WRITE FOR COMPLETE INFORMATION 
ESS HR 


== GREENLEE BROS. & CO. 
<—D. 2166 MASON AVENUE 
. Rockford, Illinois 


Heavy-Duty Mufflers FPC Regulations 

for trucks and buses are the subject under the Natural Gas Act have bee 
of a 12-page catalog of Alexander put into a pamphlet which sell 
lage Industries, In Specification MY It contai the Cr 

ind application charts are included rules and regulations in efleet 
listing recommendations for different April 1, 1956 


rake 2 ol ve hic le s and engines 


Colloidal Dispersions 
Standard and Special Gauges ind semi-collodial — d 
built by Dearborn Gage Co. are illus mamtenance 
trated in a 48-page catalog containing applications 
complete specifications and prices o let of Ache 
the entire line and diluents are 

vith typieal applicat 


data 
Corrosion of Metals 


at elevated te mperatures and pressure 
Maintenance Work Problems 
encountered her ! ‘ rhvicte 


in aqueous heat exchange stems can 


be measured by a hydrogen effusion 


method. It's the subject of a recent Upped eumean 


report of Navy research just released by follown noes 

to industry by the OTS ed out by its de 
| nee! thie ( 
General klectric ¢ 

Neoprene at Work have been incorporated 

in the automotive industry is the sub which includes spee 

ect matter of the latest literature pressure require 


from | 1. du Pont de Ne mours & Co materials 





news of our industry 
New i COMPACT, PORTABLE Precombustion Chamber Design 


The German engine firm of Motor 


KENT-MOORE PARTS RACK SPEEDS en-Werke Mannheim AG, announces 


that it has developed a new system for 
high-speed diesel engines. It is based 
DIESEL ENGINE OVERHAUL... ols deniiaidabeiaiea taealon 
system. differing from it by having 
substantially no difference of pres 
hetween the precombustior chaml 
ind the main combustion chan 
during the working stroke 
This feature is said to sharply re 
duce fuel consumption. An optimal 
value of .39 Ib hp hr has been obtain 
ed for a single cylinder engine of 12 
hp output Equality of consumption 
from high to low speeds and good part 
load behavior are other features 
These properties are also said to result 
in a sharp drop of average fuel con 
sumption in vehicle performance 
Called the balanced pressure pre 
combustion system, it is also claimed 
to reduce the tendency toward smok 
ing. Peak firing pressure is 925 
Noise level has been reduced by 
minishment of the speed ol pressure 
rise to approximately 28 psi per degree 
of crank angle. The combustion noise 
is said to lie under the noise level of 
gears, valves, or pistons. Diesel knock 
when idling is eliminated as well 


Worried about the time and cost factors of repairing your diesel engines? Here's a real The system is claimed capable of 
helper! Kent-Moore—-world’s largest manufacturer of special engine repair equipment 

and tool now offers a versatile new Parts Rack (J-6387) specially designed for Detroit utilizing all fuels produced in a dis 
Diesel Engines, Series 51, 71, 110. But it can be easily adapted for any diesel engine! 


tillation up to 950 ik under nearly 


constant consumption and noise con 
THESE UNIQUE FEATURES OFFER THESE MANY pene cae ek sdditives Lad 
ADVANTAGES 


: no modifi ations of the engine are re 
Over 60 square feet of shelf space e Convenient temporary rack for engine 


no need to stack precision part parts quired when changing from one kind 
Damage points protected with rubber 


Holds all parts of a complete engine of fuel to another. No special injection 
or pla ti 


i smbly 

assembl equipment is said to be necessary. 
Six-inch wheels assure maneuverabil Move all part of a disassembled re 

it two rigid, two swivel engine at once tarting properties are said to be near 
Crankshaft held safely and securely 


Adjustable holder for crankshaft 


Make cleaning of engine parts easy ly the same as in a diesel engine with 


Conveniently positions parts for in- direct fuel injection. Cold starting 
Convenient bracket holds flywheel pection and assembly 


yossible without aid down to 14 
ecurely Avoids cluttered shop—improves ap- | 


Space for engine block and head pearance with a 


conventional glow plu 


Easily and simply assembled Cleaner parts at time of assembly lower t mperatures 


Engine manufacturers agree: it's wise to have one Kent-Moore Parts Rack for each 
engine being overhauled 


Why not investigate the most convenient and versatile Parts Rack ever devised. Write 
today for price and delivery information 


Dept. C, 1501 So. Jackson St., Jackson, Michigan 
ENGINEERS AND MANUFACTURERS OF SPECIAL SERVICE TOOLS AND EQUIPMENT 





news of our industry 


Wins Canadian Power Contract 

The British Columbia Power Com 
mission has announced the awarding 
of a $2.6 million contract to the 
Coopet Bessemer orp for seven 
}000-kw dual-fuel units. Four of the 
diesels are for a new generating sta 
tion to serve Prince George and the 
other three are for a new plant at 
Quesnel. The dual-fuels were ordered 
in anticipation of natural gas becom 
ing available to the two interior 
centers 

The Prince George plant will re 
place an existing city-owned station 
It will supply about three times the 
current power capacity ol the area 
with an allowance for expansion to 
about 60.000 kw The site for the 
Quesnel plant has not as yet been de 
cided. But it will replace an existing 


1200-kw diesel plant. 


Cooler Firm Joins Shipbuilder 
ngineering Controls. Inc.. manu 
facturer of the patented vapor phas 
system of engine cooling, announces 
that it has become an affiliate of the St 
Louis Shipbuilding & Steel Co. Its 


main ofhices will now hve located in St 


Louis. Vo 


Alco Opens New Warehouse 

Los Angeles is the site of a new 
warehouse and office building just 
opened by Alco Products, Inc. This 
facility will serve as a West Coast lo 
comotive parts depot so as to reduce 
the investment of railroads in parts 
inventories in that area. It is set up to 
accommodate 15 railroads operatin 
approximately L000 =—Aleo diesel 
locomotives 

The warehouse ine orporates 21.000 
sq ft of floor space within its LOO; by 
290-ft structure on a | acre proper 
ty. ¢ omple ted in November, the build 
ing has been designed for palle tization 
and other modern materials handling 
methods. An adjustable dock ramp is 
located at the rear of the building 
served by a Santa Fe railroad spur 
More than 7000 normal locomotive 


wearing parts are to be stocked 


Diesel Power 


WHEN YOU BUY AN ENGINE 


what's the first thing to look for? 


NEW HERCULES G.0 


6-CYL. GASOLINE ENGINE WEW WERCULES 0.0 


6-CYL. DIESEL ENGINE 


Of course, some people look at the “outside” of an engine 
and see only a nice shiny paint-job. But that’s not too important 
Other buyers look at what's “inside” an engine. That can be very 
important. However, we think a buyer should also look at what's 
“back of” an engine. That's why we at Hercules Motors Corpora 
tion guard the enviable reputation we have earned in more than 


41 years of engine building experience 


Hercules’ reputation isn’t merely a way of doing business or 
just the top quality of our product. We feel that our reputation 
means more than good business ethics and a quality product 
Our reputation also means supplying new and better engines to 


meet the various needs of our customers 


As an example, our new line of INTERCHANGEABLE engine 
gives the customer the choice of gasoline or diesel power without 
changing engine mountings in the end product. These new G.O 
(Gasoline Overhead valve) and D.D. (Direct injection Diesel) en 
gines, not only have the same mounting dimensions in engines of 
the same number of « ylinders, but many component parts are also 


interchangeable over the entire range of these new model: 


Years of engine building know how stand back of every 
Hercules Engine In addition, our wide selection of more than 90 
models of engines and power units ava lable t ” Ope ration on 
gasoline diese! fuel. natural gas, | P.G. and kerosene provides 
a dependable ) ot power for requirement betweer 


and 500 H.P 


For help if solving your power problem: contact iT, factory 
Our sales-engineers will be glad to assist you. No obligatio: 


of course. 


HERCULES MOTORS CORPORATION 


CANTON 2, OHIO 





Harland & Wolff 


chose these Napier Turbo-Blowers 


‘Two Napier Type MS 600 turbo-blowers are fitted 
to the Harland & Wolff S.A. 6, 8,000 h.p. single-acting 
two-stroke Diesel which powers the Blue Funnel 
Line M/S DEMODOCUS. The S.A. 6 i 


of the first engines of its type to be successfully 


one 


turbo pressure-charged without the use of 

mechanically driven scavenge pumps. Why 

did Harland & Wolff choose Napier turbo- 

blowers? Here are three good reasons 

@ Napier blowers have high adiabati 
efficiency, 


increase and low fuel consumption. 


resulting In Maximum power 


Journal bearings on the MS 500 and 600 
Napier blowers are sleeve type, and with 
proper lubrication they will last as long 
as the engine itself. ‘The MS 500 and 600, 
the largest blowers in the Napier range, 
are built especially for marine applications 

® A high standard of workmanship is guaranteed 
by Napier’: 


cnpinecriny 


long experience in precision 


Napier turbo-blowers are available in seven 


sizes for engines of 140-4,000 h.p. afloat an 


Muluiple installations torensines ot fap this engine 


higher powers. On 4-stroke Diesels they can 


ashore 


double the power, on 2-strokes they increase 
it by over 3 often at a lower specifi 
fuel consumption. Napier turbo-blower:s 


are currently in use in 69 Countries. 


which powers this ship 


NAPIE R Verma 


D. NAPIER 


AND SON LIMITED LONDON W .3 


REPRI \TIVE: L. 2OOKS, SUI », DUI 


ENGLAND 


J 


Automatic Load Tester 

lension and compression loads are 
now being automatically cycled by an 
automotive manufacturer with an all 
electric testing machine in the illus 
trated test, a rear engine mount for a 
truck engine is 


of four load ¢ 
deflected three times at 3/16 in for 


going through a series 
yeles. It is compression 
conditioning the rubber, and then sub- 
jected to a 500-lb load the fourth time. 

This cycle test is followed by a shear 
test in another position with three de 
flections of 0.5 in and then applic ation 
of a 500-lb load. The 


strained relieved at the rate of 


specimen 1s 
and 
4 In per min, which extends the time 
for both tests to about an hour 

\ Baldwin SR-4 testing machine of 


OOO-Tb capa ity ace omplishe s the 


cycling. Similar tests are 


conducted 
on rubber hose for the cooling system. 


brake 


tests for metals and plastics 


ind power steering, as well as 


Tank Trucker Buys Diesels 

A new fleet 
been purchased by Coastal Tank Lines, 
Inc., York, Pa. These « of White 
Motor Co. 9000 TDs with 17 »-hp 1 


of 4 » diesel tt iwctors has 
onstist 


6-B Cummins Turbodiesels 


Lhe com 
pany operates in 19 states and the 
District of Columbia 

R. L. Green 
We have 
of the increased horsepe wer atlorded 
by the 


operations manager, 


stated found that because 
lurbodiesels 
the new Whites 


reduced driving time in 


Cummins and 


their roadability have 


some cases as 


much as 40 minutes in 


i 6-hour run 
by maintaining a higher road average 
This makes for more efficient opera- 


tion and economy, even in the moun 


tainous Pennsyl 


terrain ot western 


vania 


June, 1956 





news of our industry 


Alco to Increase Texas Plant 

An expansion plan for its Beaumont, 
Tex. plant, amounting to over $1 
million, is in the works for Aleo Prod 
ucts Inc. It will combine extension of 
warehouse as well as manufacturing 
facilities. 

The new warehouse to be com 
pleted in June, will be used for storage 
of parts for the company’s new diesel 


drilling 


auxiliary powe r atl d pipeline pumping 


electric rig package and 
diesels, | kpansion of the manufactur 


ing area will include increases for 
production of heavy-duty heat trans 
fer equipment along with oil-drillin 


and production items 


ASME Citation to Sidler 


Paul R. Sidler, president of Brown 
Boveri Corp., has been awarded a 
sper ial citation to commemorate his 
12 years of service to the Gas Turbine 


of Mechani 
The presentation took 


Div. of the American Sov 
cal Engines rs 
place at the first national conference 
and exhibit sponsored by this group 

The citation honors Mr 


his contribution in the group’s found 
| 


Sidler for 


ing and his able chairmanship It re 
calls his part in introducing the first 
Brown Boveri gas turbine to the U.S 
some 20 years ago, his services as the 
division's first and principal contact 
for foreign de velopments and his pa 
pers whi h made the new prime move! 
known 


Boveri's exhibit at the conference fea 


among engineers Brown 
tured ma ale models ot the two 2 > (Mn) 
kw gas turbines it installed in “the 
largest gas turbine power station in the 


world” at Livorno. Italy 


DEMA Educator Conference 

\ spring conference for engineet 
ing educators was recently held in 
Olean. N. Y. by the Diesel Engine 
Mfrs. Assn Clark 
Bros. Co. and Van der Horst Corp 


1 he one day seminar4 


co-sponsored by 


devoted to en 
gine design manufacturing. and 


maintenance, was attended by 24 ed 


ucators from LO eastern institutes 


Diesel Power 


as simple 
fo operate 
as an 
Electric Motor 


e Here is AMERICAN GEAR’ 


PLAN-GEAR | 
TRANSMISSION 


new PGT transmission as used with 


a Chrysler engine to power a gasoline tractor. This new, hydraulically 


operated compound planetary transmission has been successfully used on 


earth movers, road rollers, tractor loaders and other equipment. 


e Complete performance tests at one of the country's leading 


Institutes of Technology have verified PGT's outstanding performance. 


The report on these tests describes PGT as ‘offering a simple, versatile 


and extremely flexible means of power transmission...good efficiency 


...conservatively rated."” 


@ PGT offers these important advantages over more complex 


transmissions... 

« Easily operated by anyone by merely 
moving a single hydraulic control lever 

« Practically instantaneous (1.5 seconds) 
change of speed or direction 
without shifting gears 

« Only one control valve lever for 
all speeds and neutral 

« Utterly smooth...no shock...no jerk... 
no noise 

« Cushion shift prevents shock loading, 
eliminates trouble 


© Two power take off apertures can transmit 


« Eliminates operator fatigue by 
eliminating clutch pedal 

« Hydraulic control lever placed 
convenient to operator 
without regard to location 
of transmission 

« Planetary gearing means considerably 
less length for comparable loads 
and speeds 

« Positive pressure-fed lubrication 
to bearings and gears 


omplete report on request 


up to one-third of engine output maximum 


LWrite toda: 


for this new 8-page booklet which gives complete 


MAW Gap 
Wns 


information, design details on all 7 models of PGT transmissions Iss 


7 DIFFERENT MODELS + 85 OR 


1 OR 2 SPEEDS FORWARD + CHO 


USE PGT TRANSMISSION ON 


Lift trucks « Earth movers « Hoists and cranes « Car pullers 


AT 7 


; 


» Slushers 


Conveyors « Power take-offs . Front end loaders « Road rollers 


Other industrial equipment « Truck mixers 


( Designed and built exclusively by 


MERICAN GEAR & MFG.CO. 


New Avenue, Lemont, Illinois « Phone: Lemont 920 


Subsidiary of BRAD FOOTE GEAR WORKS, INC., Cicero 50, Illinois 


BI 





PARK “DIE-FORGED” 


CRANKSHAFTS 


help power the 
trains of tomorrow 


Phe new entriesin the lightweight 
train race are designed to solve 
the problem of mounting deficits 
In passenger operation by cutting 
original, operating and mainte 


hance cost 

Park Drop borge Is proud that 
Park “Die-Forged” Crankshafts 
are specified for the diesel engines 


that power these trains of 


tomorrow 


HEAVY DIE FORGINGS SINCE 1907 


Diesel Crankshafts up to 4000 Ibs 
Crankshafts and Connecting Rods 


Aviation and Marine Drop Forgings 


THE PARK 
DROP FORGE CO. 


Cleveland 3, Ohio 





news of our industry 


Dieselize Steam Crane 

Claimed to be the largest locomo- 
live crane conversion on record is the 
changing over of a 250-ton relief crane 
from steam to diesel power, accom 
plished by The Boston & Maine Rail 
road. Installation was made through 
the use of an Industrial Brownhoist 
conversion package with a Caterpillar 
D337 diesel, developing 219 hp at 
1800 rpm, as the power unit. 

The relief crane is a self-propelled 
unit with mechanical drive, power 
transmitted through air-actuated 
clutches. This method is said to be 
more satisfactory than use of manual 
type { lute hes since speed of operation 
is increased. To give the advantages 
of diesel plus torque characteristics 
inherent in steam power, the engine 
was equipped with a Twin Dise torque 


converter with a wide chain housing. 


New Buda Distribution Setup 
Allis-Chalmers Mfg. Co. has an 
nounced a change in dealership policy 
for the material handling equipment 
products of its Buda Div. Dealers for 
this « quipment will now work through 
12 factory branches and a Chicago 
district otfhee, the branches to super 
vise sales and service and carry stocks 
of parts as well as new equipment 
will mean closer con 


tact in the field for both dealers and 


The new polis \ 


customers. It will also make availabl 
the facilities of the company s tactory 
branch operations to each sales area 
Factory branches will have material 


handlin : 


trained service managers to work di 


sales managers and factor 


rectly with dealers 


Caterpillar Builds New Plant 
Aurora, Ill is the site of anothet 
construction — by 


plant now under 


Caterpillar Tractor Co. for the pro 
duction of D2 and D4 crawler tractors 
ind two corresponding sizes of Tray 
cavators, or tractor shovels. Upon 
completion of the facility, the space 
made available at Peoria will be used 
to increase manutacturing « apacity tor 
D6. D7. DB. and D9 tractors and all 


diesel engine models 


AND STANDBY 


ORS 


WARE WOWTRBLE 
1D ALL MAKES 


OF ENGINES... 


SIZES TO FIT ANY 
NEED UP TO SOOKVA 





Three illustrations > 


of recent 
Diesel- 
powered 
KATO 
amstaila 
tons 


U.S. AIRFORCE BASE, Grandview, Mo. uses 75- 
KW, 93.86 KVA, 120/240V., 60 cycle, single phase, 
1800 RPM KATO Generator, driven by P & H 
Harnischfeger Model 487-18 diesel engine, for 
emergency lighting. Sold by AAA Engine & 
Electricity, Kansas City 


BOEING AIRPLANE CO., Seattie, Wash., 
chased 175 KW, 219 KVA, 3 phase, 3 wire, 
cycle, 1800 RPM, revolving field type 
Generator, General Motors Model 62403-RA 
diesel engine Installed by Star Machinery 
Company, Seatt'« 


LARGE SAND PLANT, 
operated by Barton Const. Co., uses Model 
B5EPS4, 150 KW, 187 KVA, 220/440V., 3 phase, 
60 cycie, 1800 RPM, 2 bearing, close coupled 
type KATO Generator adapted to 
No. O bell-housing on Caterpillar 
D337 diesel engine. Sold by Wm. H waive 
Ziegler Co., Minneapolis 


Builders of Fine Electrical Machinery Cinee 1928 


KATO Emglnece ving Company 


1408 First Avenue, Mankato, Minnesota 


June, 1956 





news of our industry 


Federal-Mogul Set to Merge 
\ plan to National 


Federal 
Mogul-Bower Bearings. Inc. has been 
both 
If approval is won, it will 


mark the third time in three 


incorporate 
Motor Bearing Co., Ine. into 
submitted to shareholders of 
outfits 
years 
that F-M has increased its size and 
scope of operations. 

At the end of 1953 it acquired the 
Bearings Co. of America with its line 
of ball bearings. In 1955, 


with its full line 


Bower 
Roller Bearings Co 
of straight and tapered roller bear 
ings was taken in. The proposed mer- 


ger will add an important line of 


non-competing oil seals 


GM Unveils Free Piston Engine 
At the dedication of the new Gen 
eral Motors Center the 


X P-300. first automobile powered by 


Pechnical 
the free piston engine, was shown to 
the public It has been under test at 
the center for the past three years The 
experimental power pac kage has been 
designated the GM-LO-LO 

The engine has no crankshaft, con 
necting rods, nor rotating parts as on 
the conventional engine. Basically its 
pistons operate like a bellows, blowing 
hot gases through a pipe to a turbine 
turbine powers the reat 


Lhe spu nine 


wheels of the motor car It venerates 


a nominal 250 hp and is described as 
nese unit 
This ce scription means that it con 


each 


containing a set of two horizontally 


sists ol two pal illel cylinders 
opposed pistons It is a departure from 
previous tree piston design used in 
europe lor large size jobs such as 
locomotives ete 


ships 


powerins 
These units usually are made up of a 
large single cylinder or banks 
connected single eylinders eact 
taint two pistons 
One feature of this type of engine ts 
its capability of using any type ol oil 
from high 


fuels is we 1] is vegetal le ils 


rasoline to residual 
It has 


few precision parts as compared with 


octane 


piston engines na is turbines, to 
otter possibilities hor 


hea dut en . Also. engineers 


» that it 


interesting 


operates with virtually no vibration 
ind the comparative absence of parts 
causes litthe wear of rubbing metals 
GM-1LO0-1L0) are 

another in 
evlinders An 


fired between them, with in 


The pistons of the 
irranged opposite one 
horizontal air-fuel 
charge 
jectors, drives the pistons apart so as 
to compress air at the ends of the cyl 
bounces 


dead 
As they travel inward, the ilso 


inders 1 he compressed ail 
the pistons back toward innet 
center 


compress air that pumps into a diesel 


( vlinde I 


The back-and-forth movement con 
tinues to compress all which is piped 
to a turbine. These exhaust es are 
relatively cool so that the turbi 


blades can be 


material 


made o on-eritieal 

In the experimental car, the unit j 
under the hood, the pipe te the turbine 
running under the « ide to give the 
Passenger compartment a that floor 
In the rear compartment, the turbine 
is combined with the trar ion-ante 
wer to the reut 


uni, transmittin yy 


wheels 


CEMENT SHEATHS 
guard gulf wells 











Wj -+ 





PORT OF NEW ORLEANS—"What 
kind of ship is this?” I ask Skip 
per as the twin 270 HP Caterpillar 
marine diesels settle down to work 
(1 see another pair of Caterpillars, 
13-18's, there in the engine room 
teamed with 40 KW generators.) 


“This is one of the fleet of sea 
going Halliburton cementing ships, 
he says. “Our deck tanks are filled 
with cementing materials, We're 
headed for some offshore oil drilling 
rigs, where we'll protect well casings 
with sheaths of Pump it 
down as a liquid with power from 
three Cummins NHRBS 600 diesels 


cement 


QUINCY COMPRESSOR 


by Cecil Diesel 
ROVING REPORTER 


“For starting " he goes on, 
we've got two D-340 Quincy coms 
pressors one forward, one in the 


engine room, Use them to operate 
cement discharge valves and air-over- 
hydraulic controls for the ship itself, 


too! 


Quincy has a c ! 


diesel starting \ ‘ Let them 
help you select the right model from 
a range of mountungs and res 


from 1 to 90 CEM Write them for 
a catalog today 


uincy 


COMPRESSORS 


co. 


DEPT. J-49, QUINCY, ILLINOIS 





World's finest air compressors 





Speedfy THOMAS wera. new products 
FLEXIBLE COUPLINGS 


for Power Transmission to oo, pena aie , y 
avoid Costly Shut-Downs ee ee eee > 


Co. has designed a vane-type flow 
meter, No. 1050, to be used for indi 
caling controlling signal alarm. safe Small Parts Cleaner 
ty shutoff, sequence starting, o1 shut A new addition to its line of batch 
down Operation of the instrument type cleaning machines has been an 
depends on flow rate ne unced by Magnus Chemi il a. 
As the vane rotates with increased Ine. The Roll-O-Matic Metal Laundry, 
flow, the area between the end of the is it is called, automatically washes 
vane and the flexible spline in the rinses, rust-protects, and dries sm 
meter body increases [his increase metal parts and is claimed to elit 
approximates the law of squares for hand scrubbing and air blow off 
pointer stability and scale reading. By Dirty parts are loaded in a 
varying the weight of the vane and the ing drum attached to an air eylindes 
area, Various Capacities are produced which is then lowered into a tank. The 
The area is shaped to give an evenly parts are rotated in a wash solution 
divided seale. Pointer movement on spray rinsed, anti-rust treated, and 
the dial is multiplied by gearing for then hot-air dried. The drum is aut 
CAS) reading at a distances Simple ad matically raised so that the unloading 
justments allow for densities of dif chute, which is attached to the drum, 
ferent gases. The meter is said to be lowers. When the operator opens the 
incapable of damage by overrange drum door, the parts are dumped on 


flow o1 overpressure the chute and slide into a pan 


Patented Flexible Dise Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 


DISTINCTIVE ADVANTAGES 


» Requires No Attention 
NO MAINTENANCE [Visual Inspection 
While Operating 





WO LUBRICATION 


NO BACKLASH 


No Wearing Part 
freedom trom Shut downs 
—EEE 
No Loose Parts 
All Parts Solidly Bolted 
CAN NOT free End Float under Load and 
Misalignment No Rubbing Action 
¢ 
CREATE” THRUST to cause Axial Movement 


PERMANENT Drives Like a Solid Coupling 
TORSIONAL Elastic Constant Does Not Change 
CHARACTERISTICS Original Balance is Maintained ¢ 





COs; 
witH VikiInGc PUMPS 


Sparkler Manufacturing Company, Mundelein, Illinois, assures high quality per 


Th c ' formance, high flow rate, and low operation cost by including Viking pumps 
va Sopa ore as original equipment on their horizontal plate filters for clarifying resinous 


mode for o wide range 
coatings 


of speeds, horsepower, 
shoft sizes ond se be Filters range in capacity from 300, 500, 700, 1000, 1400, 1700, 2000 and 3000 
essembled or discscem- gallons per hour, and Viking pumps are available in the sizes required to meet 
bled without disturbing all of these capacities 

- the connected machines, Vikings are adaptable to many pumping requirements—perhaps yours, too 

‘ except in rare instances, For information, write for Bulletin 56Sd 
at 
Write for new Engineering Catalog No. SIA 


THOMAS FLEXIBLE ‘VIKING PUMP COMPARANY 
COUPLING co Cedar Falls, lowa, U.S.A. In Canada, it's “ROTO-KING” pumps 
WARREN PENNSYLVANIA U.S.A a Se ee Sante 
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4 new products N e W 
teary Day Beene : OAKITE 


Bear Co. is in production on 


a new balancing machine the No 7 
> I vhich handles both siti at ind LEAN 
dual truck wheels. crankshafts. clutch The tool is said to be effective tor 


es irmatures flywheels impellers drills reamin 


> fac) il rs | 

and blower wheels. An all-purpose counterbori in he o right on STEAM GU 
designation has been given to the unit left hand tapping A quick-change 
since it is said to balance rotating chuck permits tool changes for differ 
parts weighing anywhere from 25 lb ent operations, using special tap and NOZZLE 
to 1000 tb and measuring up to 60-in drill collets which are part of the set 
po Also, a series of operations for th OUTER TUBE 

ume hole can be done in sequence 
New Tapping Head without repositioning the machine 


Automatic torque control for a spindle or the work: only tool and GRIP HANDLE 


SWIVEL JOINT 
broad range of working conditions is collet are changed 


claimed to be provided by an adjust The material selector work by 


able-clutch lapping head available manual adjustment. A threaded sleeve 
from Davis Boring Tool Div Gid is rotated until it advances to an indi 4 STEAM AND 


“e+ dé 
dings & Lewis Machine Tool Co cator line to the particular metal. Once 1 SOLUTION 
y 4 VALVES 
Called the lap-Saver it regulates set. the lapping head and its collets 
driving torqui according to the hard automatically provide the correct 


removes heavy soil 


ness of material and ty pe and size of driving torque tor that material and 


tap. by a simple dial setting for the tool to be used in half the time! 


If you had designed thi new 


““HURRICLEAN” Steam-Detergent 


’ 
Gun yourself if y 1 had planned 


FOUR FREE OIL FILTRATION ANDi FILTER /SEPARATOR Bago haN g gpck = Pepe 
MANUALS ARE YOURS AT'NO COST. stoom-ciean more thoroughly, quickly 


at lower ce 1 couldn’t 


have izgested ne practical ad 


A wealth of information for Diesel engineer and operator. paatadie hit dente tineieeeeted te 


the “‘HURRICLEAN”’ gun 


Check these big advantages: 
CORRELATION OF LABORATORY INSPECTION OF LUBE OIL 
WITH FIELD TESTS. 


A combination of tests that can be done in the field and 


J Works off plant stean 


tanks, pumps or i 


/ No more burns 


travels along 


A common-sense approach to the subject 


WATER AND ABRASIVES REMOVAL FROM FUEL OIL OF SEA 
GOING VESSELS 


Shows new methods of 99.95%, effici« 


grip surface « 


J No more hose twi+s 


orm c? 
ve direction of clear 


units 
turnrubber grip « 
vd Lightweight 


6 1/4 pounds 


ABRASIVE REMOVAL TESTS ON LUBRICATING OIL FILTER 
ELEMENTS IN DIESEL LOCOMOTIVES 


A down-to-earth study for two major first-class railroads. Brimful of 


n-the-road Jatea 


MAINTENANCE IN SERVICE OF LUBRICATING OIL QUALITY BY 
FILTERING, CENTRIFUGING, RECLAMATION 


THE BRIGGS FILTRATION COMPANY 
WASHINGTON 16, D. C DEPT. 110 


Send « | be 
YES. n m ae a: -— 


errs @ erie check one or all 
Oh teerge 
NAME 
COMPANY 


OIL FILTERS nile 
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en new products 


Lightweight Generating Sets 
Four-cycle diesel engines of 6 cyls 
powel the new series of large-« apacity 
yenerating plants being produced by 
Universal Motor Co. Turning at 1600 
rpm, the new series 1s oflered as a 
companion to the recently announced 


line of 1200 rpm generators 


| he new 


So kw sizes 


models are in & through 
furnished with a variet 
of controls to meet job requirements 


Standard equipment — ine ludes 12-y 


The World’s 
Leading 


Manufacturers 


of 

FUEL 
INJECTION 
EQUIPMENT 
for 


Diesel Engines 


starting system with battery charging 


r 


generator and ammeter; oil pressure 


gauge; muffler; radiator; fan; water 
pump; bypass thermostat; oil bath air 


Bosch 


jector; full pressure lubrication; and 


cleaner: single-plunger n 


centrifugal-type governor 








Depots and Service Agents in over 100 Countries 


7“ 


« gi? 


whee os 


f es 

het 7 4 
ip) re ae 
cadet 5 adie 


C.A.V. DIVISION OF LUCAS ELECTRICAL SERVICES INC., 653, TENTH AVENUE, NEW YORK, 36, N.Y. 
Sales Office: 14820 DETROIT AVENUE, CLEVELAND, 7, OHIO. 


AP174-754 


Lightweight Electrode Holder 
Aluminum forgings constitute the 
body and upper lever of an arc weld- 
ing electrode holder announced by 
Tweco Products, Inc. Called the No. 
AL-300 Twecotong, it weighs 134. oz 
for a claimed 50% reduction in weight 
holders 


made of copper castings. The forging 


compared to conventional 


of the metal parts Is said to give high 
tensile strength as well as surpass the 
conductivity of copper castings 

Both lower and upper jaw of the 
tool are made of copper, cadmium 
plated for corrosion resistance and to 
prevent stick of weld spatter. All parts 
of the holder are replaceable. The 
welding cable is attached by baring 
the cable end and inserting in the 
reamed hole of the holder body; one 
large ball point allen screw holding 


the connection 


Graphite Spray 

A graphite lubricant, called Spray 
Graph by its manufacturers, American 
Resin Corp., is available in 6-0z spray 
containers. For use on both metallic 
and non-metallic surfaces, it is said 
to provide effective lubrication at tem 
peratures ranging from lOO to 
B00°F. 

Application is made, after the sur 
face has been cleaned with ra | degre as- 
ing solvent. The material is claimed to 
be immediately impregnated and the 
lasting 


surface coated with a lor 


Engine Starting Spray 


Spray Starting Fluid Co. has an 
nounced development of a propellent 
to be used with its Spray starting fluid 
in the pressurized can. The spray itself 
is said to work effectively at t mpera 
tures as low as 65°F below zero and 
withstand 180 F of heat in storage 
The newly developed flammable 
propellent is claimed to work effe 
tively at the same low temperature 
without impairing the efliciency of 
Spray and also remain inert for salety 
in storage. The original can will con 
tinue to be supplied with its separate 
atomizer, although the company ex 
pects the new method of dispensing 


to become the more popular type 
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to } r it oduced Dy HAM |’ " 
new products in intr i iy 


Beveling Machine Co. Perfect square 


bevels are said to be produced unde 


° . ; all co d tions b skilled operators 
Railway Battery Cell Filler nditions by unskill Pe 
\ specially designed boomer strap al 


Gould-National Batteries, Inc. is lows speeding up of the process of 


making a simple device for adding the changing the machine from one piece 


exact amount of water to battery cells of pipe to another 


without overflushing and _ without 
reaching into the battery box if hinged Small-Diameter Pipe Cutter 
vent caps are installed on the battery. Model O 

It is a lightweight tool called Rite 
Hite cell filler which consists of a long 


Changing the unit is a matter of re 
placing precision-made adapters, iden 
is the designation of a tified for the various pipe sizes. Any 
portable flame cutting and pipe bevel plain-barrel machine cutting torch 


ing machine for small-diam pipe (1 may be used in the cutting operation 


tube to permit reac hing into the bat 
tery box and a hydrostatic means of 


controlling the flow. The end of the COMPACT DETROIT CONTROL 


tube is inserted in the cell opening so 
« 


that water flows from the source é PROTECTS 


through the tube until its end in the . 
cell is submerged. Hydrostati: pres 4 4g ;. Yo Ss L 
sure cuts the flow off automatically ae (ahs UR DIE E 
when the electrolyte reaches the cor 
rect height as determined by the length 
of the nozzle on the end of the tubs 
No current or electric light bulbs 
are needed. The only moving parts are 


a spring valve and diaphragm. Static 


line pressures above 20 psi and below Detroit 223 Control has wide application 


60 psi are necessary. For pressures in lube oil pressure and temperature alarm 
above, a restrictor is required in the 


inlet. The cell filler can also be used 
to wash off the Lop of battery cells by 


systems. It Is also usc d as an automatic cn- 
gine control switch for emergency shut- 


down and in other critical functions. This 
operating the tool manuall with 


rugged control is only 4'%6" x 4%" x 2%" 
ever beneath the handle 


and weighs 22 pounds The 224 Control 


is water tight and not affected by conditions 
Rust-Preventive Spray of high temperature and high humidity. 
Pac kage d in a 12 O77 ae rosol spray ° ‘ . : 
This automatic switch is actuated by either 
container is a new compound known 


pressure or temperature. It can control several 
as Rust Chek which is designed to 


circuits, it can actuate a program of safety 
simplify the work of applying a pre 


circuits or it can govern one circuit alone. 


servative to metal tools and machinery 


According to kastern Aerosol Prod 


Marine, locomotive and stationary diesel 
ucts. the manufacturer, one can pro 


a a re 


engines, pumps, oil drilling engines, mobile 
vides approximate ly BO sc {t of cove! 


compressors and dynamos are only a tew 
ive in the form of a clear. drv wax 
applications where Detroit 224 Control 
film to a thickness of 0.0005 in 


safeguards valuable engines and machinery. 
Iixcept where critical tolerances are 
to be held. the film need not be re Bulletin 257 will be forwarded at your request. 
moved when the protected item is re 


moved from storage tor use 1 hie film 


plic ations, it is declared. it serves as 
a lubricant. Submersion tests con CORPORATION 


ducted in salt water. etc.. to simulate 


5900 TRUMBULL AVE . DETROIT 8, MICHIGAN 


itmospheric conditions, are said to Division of AMERICAN RADIATOR & STANDARD SANITARY Corporatior 


have indicated that the product will s 
AUTOMATIC CONTROLS for INDUSTRIAL USES Representative 


Canadian Representat 
TRANSPORTATION © AVIATION © AIR CONDITIONING seein aiee nee 
REFRIGERATION @ DOMESTIC HEATING @ HOME APPLIANCES Montreal, Toronto 


provide complete and permanent pro 


tection during storage periods 
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No. 12860. 
(No 1261 
similar, but no 
marwal oper 
ator) 


PREVENTS INEFFICIENT OPERATION 
All-in-one control. Holds cooling water 
or lubricating oil at constant tempera- 
ture. Unaffected by pressure changes. 


| 


i 
? No. 530 
| 


STOPS ENGINE 
Safety control shuts off fuel if water 
temperature goes above or lube pres 
sure goes below safe point. Fail-safe. 


i 


4-WAY SAFETY 
lf water temperature or lube pressure 
exceeds limit, No. 539 operates alarm, 
light or pilot, or stops engine 


Any engine’s safer with a 
Fulton Sylphon safety control 
or temperature regulator. Be- 
cause of the wide variety, you 
can always find the one best 
for your purpose. And the 
“‘heart’’ of each and every one 
is the Fulton Sylphon seam 
less metal bellows—un- 
matched for accurate, trouble- 
free performance. 


No. 953-E 


POSITIVE PROTECTION 
Operates in conjunction with No, 530 
to stop gas or dual-fuel engines. Shuts 
off gas supply and vents fuel system. 


No. 923-3WB 


BIG ENGINE CONTROLLER 
Holds jacket water or lube oil at de- 
sired temperature. Special 3-way valve 
maintains constant volume of water. 


FULL DETAILS GIVEN IN BULLETIN No. 817-ND 
sare gOxTAMes Write for your copy 


’ CONTROLS COMPANY 


FULTON SYLPHON DIVISION 


Knoxville 1, Tennessee 


new products 


Impact Wrench Attachment 

lor air- and electric-driven impact 
wrenches, a right-angle attachment, 
No. 568, is being produced by Thor 
Power Tool Co. Designed for com 
paratively inaccessible lo« ons, the 
attachment will fit any in sq drive 
impact wrench, It features a 29/32-in 
spindle offset front, right and left, is 
less than 6-in long. and has a head 


height of 2 in. Weight is Ib 


Magnetic Level 

Built-in permanent magnets are the 
features of a new level placed on the 
market by Richards Merchandizing 
Inc. They serve to hold the level 
curely on ferrous metals at any angle 
on flat or curved surfaces, thereby 
freeing the worker's hands. An ea 
read dial gives angle graduations 

The company states that the level 
is particularly helpful in overhead o1 
cramped-quarter work. It is made of 
aluminum, weighs 10 oz, and measures 

in by | in by 9 in. Made to with 
stand hard use, the instrument is 
claimed to be unharmed by shock or 


vibration 


Alkaline Rust Remover 

Turco Products, Ine innounces 
that it has developed an alkaline ma 
terial for the removal of rust, paint 
ind primer, in one dip and rinse op 
eration. The powdered compound is 
said to remove light rust in less than a 
minute, heavy rust and multiple paint 
layers in usually a few minutes 

The product is used in a mild steel 
hot tank of welded construction, fol 
lowed by a pressure rinse. The de 
rusted metals are said to be no more 


subject to rusting than are new metals 
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What Do You Know ! 


{nswers to (uc sfions on Pave y)} 


Wthough 


the specifi fuel consumption of a 


1. Correct answer is “a 


turbocharged engine is lower than 
that of the non-turbocharged engine 
the total gallons used is higher be 
cause a greater number of horse 
powel hours are produced in the 
same time interval. See page 42 

2. Correct answer is “b Turbo 
chargers are principally sensitive to 
engine load. The higher the load, the 
more fuel is burned and the greate 
Then the turbine 


turns faster e Page 42 


the exhaust energy 


3. Correct answer is “a Better 
scavenging lowers evlinder tempera 
tures and additional air smooths out 
combustion. See Page 42 
1. Correct answer is “a Solvents 
have a tendency to form sludge which 
hydraulic 


interferes with governor 


operation Governor manutacturers 
recommend that operating oil be used 
for flushing purposes. See article on 
Page 61 

» Correct answer is ““¢ At low 
loads the air fuel mixture may be so 
lean that it does not ignite. To com 
pensate, either the intake air is mod 
ulated or some other Sper ial method 
is used to guarantee ignition, See 


irticle on Page 50 


6. Correct answer is “a”. In early 
gas engines air/fuel mixture was en 
riched to insure ignition at all times 
regardless of load. This limited com 
pression ratios and thermal efficiency 
since when the mixture reached its 
critical compression ratio it would 


detonate. See Page 50 


Fuel char 


acteristics such as cetane, for exam 


(. Correct answer 1s “a 


ple affect engine starting but not en 
gine operation at. higher loads. At 
high loads fuels with low cetane 
number can be used. This applies to 
other fuel properties as well. These 
fuels with poorer properties naturally 


cost less. See Page 90 


Diesel Power 


Factory-Certified 
Exchange Crankshafts give 
Trouble-Free Operation for the 


dealer coast to coast 

are stocked with reconditioned, 
like-new crankshafts for different 
diesel engine models. Users of 
Detroit Diesel and Cummins en 
gines can exchange worn shafts for 
MORCO factory-reconditioned 
shafts through authorized dealers. 


take chances? Let your 
dealer be your source for depend 
able, safe crankshaft regrinding 
You get immediate service, guaran 
teed quality and terrific economy 
Ask your dealer about MORCO 
today. 


J inc.\ 


BEDFORD, OHIO 


..Look what morco’s 
complete reconditioning 
service offers you! 


MAGNAFLUX six seporate 


inspections with latest equipment 


GROUND on productior 


ment to engine manuf turers speci 


nag aflux 
type equip 


fications. Original stroke retained 


TOCCO* HARDENED by the 


equipment method when necessary 


ROLLED FILLETS increase str 


most critical areas 


DYNAMIC BALANCE restored 


inal factory balancing equipment 
THRUST COLLARS and surfaces restored 
GEAR FITS renewed 

KEY WAYS restored 

DOWEL HOLES repoired 

Ol SEAL surfaces renewed 

THREADS repoired 


a subsidiary of 


The Ohio Crankshaft 
Company 


ee_rlee lee eee ee eee 


MORCO, Inc.—Dept. 1 
23001 Aurora Road, Bedford, Ohio 


mee | free f Phe MOMCO 





ROCHESTER 
MANUFACTURING CO. 
PRODUCING NEW 


PRESSURE 
SWITCH 


DESIGNED FOR HEAVY DUTY USES 


The new rugged and de pe ndable RMC #2900 Series Pressure 
Switch is designed for service on vibrating equipment. The 
ealed dust-proof and watertight. The dia- 
phragm is Buna N impregnated and is calibrated at the 


mechanism is 


factory to close or open a contact at fixed pressure values, 
This switch is used to signal low lube or fuel oil pressures; 
to energize electrical circuits when the diesel starts by tying 
in to the lube oil line, among other applications 
Designed for 6, 12 or 24 volts DC, but available for low 
voltage AC. Double or single terminal, 4%" or 4%" center back 
connection, Send for sample for inspection and test. 


HAS RUGGED COUNTERPART 
IN NEW RMC SERIES 2908 
VACUUM SWITCH 


“Rely on Rochester’ 


, 


QM 


A ROCHESTER MANUFACTURING CO. 


141 ROCKWOOD STREET @ ROCHESTER 10, N.Y. 


DIESEL POWER HAS 
100 JOB OPENINGS 


if you want to become a member of DIESEL POWER’S or- 
ganization .. . if you're interested in earning hundreds of 
. then YOU 
may qualify for one of the 100 lucrative openings as a 


DIESEL POWER subscription agent. 


extra dollars for just a few spare-time hours. . 


Yeu’ve 1,000,000 subscription sales prospects—ALL own- 
ers and operators of diesel powered equipment; diesel sales 
and service personnel; research engineers and designers, 
etc. who do NOT now read DIESEL POWER. 


DIESEL POWER will supply ALL MATERIAL you'll need 
to take orders. YOU merely write the orders—AND KEEP 
50%, OF THE SUBSCRIPTION FEE. 


For further information and sales material, just fill out 
the form below. 


DIESEL POWER, 
81 Lincoln Avenue, Stamford, Conn. 


| wish to become a DIESEL POWER subscription 
agent, and to receive a 50°/, commission on every 
new subscription | sell. Send me the necessary in- 
formation and sales material. 


NAME 
ADDRESS 
CITY ZONE STATE 


Important: Your Company’s Field of Business 


beveled around its ed of dirt. seale, rust, and moisture. 


bafille plate is 
bO@ vo products perimeter so that when it is inserted in 


the heat exchanger shell, it is said to 


Bondable Teflon 
The proble m of adhering Teflon to 


itself or other materials is said to 
have been overcome to a large extent 
by “a tie wly developed Bondable lef 
lon Ilexrock Co. is now surface 
treating Teflon sheets and tapes so 
that permanent bond can be achieved 
with conventional commercial adhes 
ives, Good strengths are claimed for 


aluminum, mild steel and wood 


Tube-Bundle Heat Exchanger 
Built for extensive application in 
the heating and cooling of liquids is a 
fixed-bundle-ty pr heat exchanger 
newest product of Yates-American 
Machine Co. The bundle is fixed by 
bonding the tubes to the flanged baffle 
plate of the heat exchanger. This is 
said to eliminate vibration wear 
ach baffle has been flanged to pro 
vide a solid base on which the tube 
rests; the tube then bonded to the 


baffle for rigidity. Furthermore. each 


90 


fit tightly and securely to provide a 
leak-tight seal. In addition, every tube 
joint is rolled for tight connection 
Single-pass, two-pass, and four-pass 


designs are available in standard sizes 


Air Control Assembly 

Filtration, lubrication, and regula 
tion are claimed to be automatically 
provided by a new air control assem 
bly manufactured by Airmatic Valve 
Inc. The assembly is for compressed 
air used in operation of pneumatis 
equipment. 

The 3-stage operation provides for 


automatic entrapment of sludge form 


A drain trap attached to the bottom 
of the filter collects moisture to elimi 
nate periodic draining maintenance. 
After the cleansed air is regulated to 
the. desired pressure, a fine oil mist is 
added by the lubricator, which oil is 
then carried to the operating parts 


of the ai operated equipment 


Steam Cleaner 

Kleven different portable or sta- 
tionary models, with choice of electric- 
motor or gasoline-engine drive are 
available in the newest Hypressure 
Jenny Steam Cleaner line of Home: 
stead Valve Mfg. Co. Known as the 

I welve Fifty” series. the new Jennys 
deliver a minimum of 120 gph “at any 
pressure.” 

All models include 25 ft of hose, LO 
ft drop cord, one insulated cleaning 
run with round nozzle, and one each 
2-in and 4-in flat nozzles. Deluxe 
models have remote control starting 
ind stopping, control panel, and hose 
rack. All standards are stationary. 
plug in to start, and have fuel and so 


lution shutoff valves only 
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14,000 lb at 4 mph. The n Noise Analyzer 

new products top epeed is 27 mp a a he 

The diesel 6 ( troublesome safety 
133 hp with a 426-c1 trial noise, Min 


placement. Drivi col ) onsist « Ca. 3 


Heat-Resistant Paint 
An aluminum-silicon: paint that 
refuses to burn off even under blastir two finger-tip levers « ie Ss I It ses 
has heen devel ped ‘ column. one tor hi low , ound 
Inc. Called Alumicone =—— for forward-reverse 
TP bei can be handled ical ade 
1500°} operated log clamps \ ( | When used a 
Although initially developed for raised to Il ft, 7 i instrument | 


aircralt ippli ition. it 1s claimed to , : nm crophone 
Fast-Action Screw Driver nto electrical enet 


ty 


be practi al as well for diesel mufflers 


A new type of screw driver. featur g p , ‘ 
automotive envines and exhaust =\> _ i ! ilibrate 1 ! 


tems. For use wherever high temper ing a swivel handle and a U-bend in from 24 (that of 


the shaft so that it « e manipulates o 
atures deteriorate norme! peint. it ie " ia vats in | anipulated to 150 (higher ul 


with a twist of the wrist. is being mar In the anal 


keted by Mavville Mfe. Co. Named tered into at 


ru driver the tool “ said lo pl Vict hands fy 


said to require no special primer or 
involved equip ent. It can be spraved 


or brushed directly on the metal 
both speed ind power It is a vuaral cond. N 


Oise 
Log Handler Has Power Shift teed no-slip tip and iwailable fos bands can the 
\ rubber-tired logger featurin either slot or head screws lly. Continus 
heavy-duty torque converter, powet used for finer 
shift transmission and = planetary within the 
wheel drive and steer axles. is the portant 
latest production development of the the ear 
Construction Machinery Div. of Clark lrequenci 
Equipme nt Co. Called the Model 175 techniciar 


it lifts 20.000 Ib it O mph and is rated th otlendir 


PRECISE... 


new Westinghouse electric governor 


anticipates speed changes 


An electric load-sensing element in the new Westing 
house electric governor anticipates spec d changes 
brings the fastest, most precise control ever known 
fo engine generator sets. lypical recovert time on a 
full-load transient is less than one second! 

Designed for Diesel and gasoline engine driven genet 
ator sets from 40 kw through the largest sizes; 50/60 
cps. or 400 cps. Designs are available to meet full 
military environmental requirements. Consists of rug 
ged, hydromechanical actuator system and electrical 
control unit — no electronic tubes Provides for 
paralle ling two or more units with z ro speed regulation 


For more information, send coupon below , 


164 


WATCH WESTINGHOUSE 


WHERE THE FUTURE /S ALREADY IN PRODUCTION! 


Westinghouse Electric Corporatior 
3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa 


Please send me a copy of Descriptive Bulletin No 


NAME 


FIRM 
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SAVE TIME AND MONEY BY EMPLOYING FUEL INJECTION SPECIALISTS 





FLORIDA 


OHIO 








MIAMI--IN FLORIDA 
FLORIDA DIESEL SERVICE CO. 
American Bosch Fuel Injection Service 
LEECE NEVILLE—DELCO WICO-FAIRBANKS MORSE 


1930 N. Miami Ave Phone 35015 








MISSOURI 








DIESEL FUEL INJECTION SERVICE CO. 
9331 8S. Broadway 


St. Louis 23, Missouri 


DISTRIBUTORS OF FUEL INJECTION EQUIPMENT 


We service and stock parts for: 


American Hosch OM. 71 Sertes 

Kendix Scintilia GM, 567-—274-—268 

Adeco Products Woodward Governors 

Demeo Pierce & Handy Governors 
Cooper Bessemer Hacharach Nozzle Testers 
Fairbanks Morse OF Motorite Compression 

Excello Testers 

Caterpilier Novzies American Bosch Fuel Filters 
Cunmunine Nozzles 


Phone: Vernon 2-2121 





Americas Largest CM fuel injector rebuilder 





Interstate 


diesel service incorporated 
7120 CARNEGIE AVE. « CLEVELAND 3, OHIO 


Products sold exclusively through dealer and distributor organizations 
throughout the United States and Canada. Dealer inquiries welcome 





PENNSYLVANIA 








SULLIVAN BROS. 


Fuel Injection—Governors 
American Bosch Distributors 
1718 Fairmount Avenue 


445 North 63rd Street 


PHILADELPHIA PENNSYLVANIA 











NORTH CAROLINA 


TEXAS 











DIESEL INJECTION SALES & SERVICE 
fully equipped to service 
American Bosch, Bendix Seintilla, Caterpillar, Cummins 
and International fuel systems 
Pierce, Marquette & Woodward governors 


3015 HILLSBORO STREET 


RALEIGH, N. C. 








BEARD and STONE 


FUEL INJECTION ELECTRICAI CARBURETOR 
AND MAGNETO SERVICE 


Houston - Dallas - Texas 








OKLAHOMA 


VIRGINIA 








MAGNETO IGNITION COMPANY, INC. 
TULSA, OKLAHOMA 
futhorized Service and Sales 


AMERICAN BOSCH SCINTILLA 
701 Weet Sth PH-2-8197 











DIESEL INJECTION SALES & SERVICE 
Fuel Injection-Governor Specialists 
SERVICE SALES: All Makes & Types 


814 Bth Street 
SALEM, VIRGINIA 


808 Union Street 
NORFOLK, VIRGINIA 






































FREE 
FORM 
FOR 
Further 
FACTS 


If you would like further 
information on subjects 
advertised, new products 
described or new 


literature offered 


or 


if you would like to have 
us locate information on 
products or services not 
currently appearing in 
diesel power 

you have only to indicate 
your requests on these 


postage free post cards 


our reader service department 


will do the rest 
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Please rush me further information 


on the following products 


on the following products 


described on pages 


described on pages 


COMPANY 


ADORESS 


ADDRESS 


please have a salesman call 


please have a salesmen caiil 








reader 
service 
department 
now 
established 
to 


is 


BUSINESS REPLY CARD 


Pt & R.. New York, N. Y 


DIESEL PUBLICATIONS, INC 


80 Lincoln Avenue 


Stamford, Conn 


serve 
your 
needs 
see 
other 


Ne 
Postage Stamp 
Necessary 
if Mailed in the 
United States 


ide 


A) 
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BUSINESS REPLY CARD 


Firs? Closs Permit No. 11273, Sec. 34.9, Pt. & ® 


DIESEL PUBLICATIONS, INC. 
80 Lincoln Avenue 


Stamford, Conn 


New York 


un OY 











DDD new literature 


Powder Metallurgy Techniques 

used in structural parts of machinery 
which could up to now only be made 
through expensive casting and ma 
chining operations, are discussed in a 
pamphlet offered by American So 
ciety for Testing Materials. It repre 
sents a lecture given by F. \V. Lenel at 
the 1955 meeting of the organization 


and sells for $1.50 per copy 


For Fuel Delivery Equipment 

Clifford B. Hannay & Son, Inc. has 
prepare da 28 page catalog listing its 
complete line of hose reels, giving 
sizes hose capacities, and reel 


variations 


Safety Controls 

and accessories developed by Amot 
Controls Corp.. to provide for com 
plete hydraulic control systems for 
engines, are fully detailed in a catalo 


just produced by the company 


Under the Shovel 
that’s the title of a 16-min sound color 
film produced by Euclid Div. of GM 
It shows the job application and prod 
uct feature of the Model UD, a 10-ton 
rear dump, the smallest Euclid 


manutactures. 


Drills and Reamers 
with carbide tips for use in hardened 
steel are the topics of a folder from 
Chicago-LaTrobe [he 


complete line is discribed 


COMpal ys 


A 14-Page Index 


is now available to the pamphlet edi 
tion of its rules of practices and pro 
cedures, the Federal Power Com 


mission announces. It's free 


Nn 


Cutting Truck Service Costs 

is the subject of a 32-page study re 
leased by Ingersoll-Rand. Time and 
cost comparisons are offered for hand 
and air and electric power tools to 
allow a shop to evaluate its present 
service equipment, Common opera 


tions are studied 


Simplified Welding Procedures 

for every base metal sums up the in 
140-page 
pocket data book now available free 
from kutectic Welding Alloys Corp 


Covered are 


formation contained in a 


120 welding rods. elec 


trodes. and welding compounds 


Dust Collectors 

of various types and sizes for every 
ipplication are considered in a 16 
offering of Torit Mfg 


pape catalog 


Co 


Extending Aluminum Piston 

service life as much as five time 
through use of piston groove inserts 
made of Ni-Resist austenic iron, is ex 
plained in ‘Keep Them Rolling a 
folder produced by 


Nickel Co Inc 


Internationa 


Men, Machines ard Materials 

at De Laval Steam Turbine Co., a 48 
page illustrated book, is being mad 
available by the « ompany It contains 
a history of the development of the 
»5-yr-old company as well as a round 
up of facilities, products, and repair 


services 


All-Purpose Comparator Gauges 
for use in gauging external dimension 
of parts having a variety of 

ire described in Bullet 


offered by Metron Instr 


shape Ss 


Type FMP Compressor 
the newest in Cooper-Be 
has been fully detailed 
ing catalog available 

built for field) pickup 
hoostin ur cealli 


dustrial use 


Heat-Resistant Paints 
‘ ipable ol withstanding uy 
without significant deterior 
loss of protective 

scribed in a re 

Army Corp ofl 

leased through the 

are needed for 

ture atmosphere 


manifolds 


lfiordin \famtena 


REPLACEMENT 


Gear Camshaft 
Injector Parts Water Pump Part 


Rocker Housing 
Assemblie 


Fuel Pump Part 
Fuel Lines 
Cylinder Heads Rocker Part 
Valves, Seats Push Rod 
Guides & Spring Cam Followe 
Pistons, Rings Part 

& Sleeves @ Hose Assemblic 


Pacific DIESEL Parts (o. 


4278 So. Hoover St., Los Angeles 37, Cal 
ADaums 1-402! 








CLEVELAND HONE & MFG. CO 





Gung =o 


8816 Harkness Rd, CLEVELAND 6, OHIO 


CRANKSHAFTS. 


Hard Chrome Plated 
CAMSHAFTS REBUILT 
including railroads 
Connecting Rods Rebuilt 


Rotary Process Hard Chrome—Magne 
tluxing—tlectric Heat Treating. Serving 
National, Diesel Equipped, Railroads 
Bus and Truck Componies 





GASKETS AND SHEET PACKING 
FOR OIL, WATER AND GASOLINE 


Diesel Power 





JUST ( 


America’s 


Fuel Injecti | enance...Operation 


COMPLETELY REVIS EL INJECTION SYSTEMS shop manual re- 
moves the mystery fr F maintenance, and operation— 
describes the man repairs that can be performed by you—and 


those that should your distributor or injection repair shop. 





In its profit-packed chapters you'll find the prin- 
ciples of operation .. . details of construction . . . 
details of assembly and disassembly . . . test data 

. and preventive maintenance practices of in 
jection equipment used on all American diesels: 


AMERICAN BOSCH 
INJECTION acannon 
CATERPILLAR 
SyvstTEmMSs C.A.V., LIMITED 
COOPER-BESSEMER 
CUMMINS 
FAIRBANKS-MORSE 
GENERAL MOTORS 
INTERNATIONAL HARVESTER 
ROOSAMASTER 





























invaluable dire 
diesels’ nozzle opening B 
plete compilation of these figuré 














Now in its Third Edition, the FUEL INJECTION 
SYSTEMS is read wherever diesels are built, 
erviced, or used. Over 10,000 purchasers testify 

must reading for every diesel man—veteran 








DIESEL PUBLICATIONS, INC. 
80 Lincoln Ave. 
Stamford, Conn. 


YES, send me copies of the new Third 
Edition of the FUEL INJECTION SYSTEMS shop 


manual @ $2.00 per copy ($2.25 outside U. S. 
and Canada). 


NAME 
ADDRESS 


CITY ZONE _ STATE 


GUARANTEE: Full refund will be made if within 
10 days of its receipt, the FUEL INJECTION 
SYSTEMS shop manual has nof proven its value 

FSas 














Pat. Pending 





BARSAN 


For details write 


FOR DIESEL ENGINE, BOILER AND GAS TURBINE FUELS 


High temperature corrosion caused by sulfur, vanadium and sodium 
is a major problem to operators of diesel engines, gas turbines 
and high pressure boilers. BARSAD will prevent this corrosion 


R. S. NORRIS & ASSOCIATES 





on organizational news 


Three New Officers 

have been elected by the board of 
directors of Fairbanks, Morse & Co. 
Robert H. Morse, III, formerly sales 
manager, is now vice president-sales. 
D. L. Harwood has been moved up 
from his post of general purchasing 
agent to vice president purchases. 
Former chief product engineer, J. I. 
Weiffenbach is now director of en 


gineering 


R. H. Morse, Ill 


D. L. Harwood 


J. F. Weiffenbach 


Executives Named 

at Caterpillar Tra 
e Lloyd J. Ely, William L 
and Clifford N. Hathway 
Their respective 
director of 


to new positions 
tor Co. ar 
Naumann, 
positions ire now 
manufacturing, Peoria 
plant manager, and Joliet plant 


manager 


Assistant Chief Engineer 
is now the title of Joseph R. Ander 
son at DeLuxe Products Corp. He’s 
been with the LaPorte, Ind 


for 20 years in 


( ompany 
various filter pro 


duction and engineering capacities 


Diesel Power 


Appointed Sales Manager 


for the New York offices of Erie 


William J 


Vonah leaves a similar post with 


Forge & Steel Corp., 


Camden Forge Co 


W. J. Yonah 


Director of Merchandising 

a newly-created post at Minneapolis 
Moline Co., has gone to Bon D. Grus 
sing, recently manager of advertis 
ing. John Ruskino succeeds him at 
his former post, and William W 
Lundell has been named director of 


public relations 


Public Relations 

for Westinghouse Electri: Corp. in 
New York will now he managed by 
William ¢ Parker. He 
Charles P. Johnson who is resigning 
to form his own public relations out 


fit 


succes eds 


Two Specialists 
with backgrounds in heavy equip 


La lourneau, 
Ine Rodney \ Kox has been ap 
pointed to 


ment have joined R. G 


head sales activities of off 
road transporters and cross-country 
freighters Thomas W Miller will 
head sales of the company § growing 


line of logging product 


LARCHMONT, New York 








OPPORTUNITY 
Well established Diese! Engine business 
ill health Apply to Box 
34-22 Diesel Publications. Inx 192 Lex 
ington Ave., New York 16, N. Y 


for sale, due to 








HILL DIESEL ENGINE _ 
Parts and Service 
Models—B-BP-PBM, A-PA-PAM, 
C-PCM-PC, V-VM, V-8 
W.H. W. Machine & Tool Co. 


406 Olds Avenue Lansing, Michigan 











USE BELL 
INJECTOR CUPS and TIPS 


STANDARD AND 21° FOR THE LEADING 
TRUCK DIESELS 
Years of proven service 
Volume production on automatic machines 
meons SAVINGS 
We poss this on to the consumer 
Sold by all parts houses 


BELL DIESEL RESEARCH 
Pioneers in research and manufacture of 
high speed diesel injection equipment 

P. O. Box 842, Glendale 5, Calif 

Telephone: Citrus 11-4721 


REPLACEMENT 
PARTS 
for 
Cummins Engines 


Write for catalog 
or 

order by number 
Fuel pump ports Gaskets 
Injector parts Gasket Kits 
Pistons Lube Pumps 
Sleeves Fuel Pumps 
Rings Fuel Lines 
Camshafts Cylinder Heads 
Connecting Rods Cam Follow Parts 
Push Rods Upper Rocker Parts 


pN’'S p 
Ps a 


4274 So. Hoover St 
Los Angeles 37, Calif 


ADams 3-0293 ADams 3.2032 








AGSCO ENGINEERED DIESEL POWER 
STATIONARY — PORTABLE — MOBILE & MARINE 
New and Remanufactured 


100 to 2000 HP—60 to 1500 KW—New Parts For All Engines 


Write for Brochure 


A. G. Schoonmaker Co., Inc. 


Main Office—Sausalito 
Sausalito 


Branch—50 Church S 


Digby 
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oa concise 


statement 


Torcon installations 
jt Operating costs, 


prolong > jipe 


ment life 


EQUIPMENT 


For your power need, 
whatever it is, 
there’s a “right”’ 


TORCON Model 


With 


diameter 


t 





for your need 


equipment or for field 


Your real benefits begin after Torcon 1 


@ more work and less wear: Torcon blade design balances engine 


efficiency and horsepower through the working range smooth 


shockless power that reduces wear, prolongs life 


integral unit includes oil pump, sump, pressure regulator, much b 


efficiency with minimum maintenance 


Are you constantl on the look-out for A , to ! re 


eficient power at | cost? ‘Talk to Clark—on all problems of 
power transmission, from flywheel to point of torque application 
You'll find, as do many leading equipment manufacturers, that 


it’s “‘good business to do busing with Clark’’ 


CLARK EQUIPMENT COMPANY, Transmission Division 


Falahee Road . Jackson 11, Michigan 


Other Products of the Clark Automotive Division TRANSMISSIONS «+ AXLE 
HOUSINGS + TRACTOR UNITS *» TORCON TORQUE CONVERTERS + ELECTRIC STEE 

CASTINGS + GEARS and FORGINGS «+ FRONT and REAR AXLES for TRUCKS, BUSES 
and OFF-HIGHWAY EQUIPMENT, 





This utility gets better engine performance 
... less cylinder and ring wear with 
STANODIESEL Oil M 


i 


Clarence Maxcy (left), Chief Engineer at 
Cumberland, and Standard Oil lubrication 
specialist Ralph Rowlands check efficiency 
records of utility's engines lubricated with 
STANODIESEL Oil M. Providing technical 
service on lubrication problems is something 
for which Ralph Rowlands is well qualified. 
He has been doing this sort of work with 
Standard for 13 years. Ralph attended the 
University of Wisconsin and is a graduate of 
the Standard Oil Sales Engineering School. 


Report on Cumberland, 
Wisconsin, Municipal Utility’s 
experience with diesel lubricants. 


Management of Cumberland, Wisconsin, 
Municipal Utility found a way to extend 
time between rig changes, to get greater 
fuel efficiency and to cut cylinder wear. 
How? By using SranopreseEL Oil M. 


Before converting to Sranopreset Oil M, 
the utility found it necessary to change 
rings every 1,500 to 2,500 hours. Cylinde: 
wear ranged up to .003” per 1,000 hours 
of operation. After the engine was con- 
verted to STANOpIESEL Oil M, it was run 
7,800 hours at 50 to 90 per cent of full load 
No rings had to be replaced during that 
time. The engine was then overhauled. All 
rings were free. All pistons were clean 
and in excellent condition. Ring wear was 
apparent on the two top rings only, bottom 
rings were like new. Cylinder wear after 
7,800 hours averaged .003”. This amount 
of wear occurred after 1,000 hours with the 
oil formerly used. On some cylinders, wear 
was only .001”, Maximum bearing wear 
was .0005”. Fuel efficiency over the period 
averaged 12.93 K.W.H. per gallon. 


This kind of performance—reduced wear, 
increased fuel efficiency, improved over- 
all engine performance—is what you can 
expect from Sw#anoprese. Oil M. Find out 
more. Call your nearby Standard Oil lu- 
brication specialist. There is one near you 
in any of the 15 Midwest and Rocky 
Mountain states. Or write, Standard Oil 
Company, 910 South Michigan Avenue, 
Chicago 80, Hlinois. 


STANDARD OIL COMPANY 
(Indiana) 


Quick Facts About 
STANODIESEL Ol1 M 


@ Is refined from highest quality base 
stock, Has superior stability. 


® Contains special additives that: 


Inhibit oxidation, control unwanted in- 
creases In ofl viscosity. 

crankease, pistons, cylinder walls 
prey oe agen 
Keep contaminants in suspension, pre- 
vent them from depositing. 
Control foam, make oi! suitable for 
use in hydraulic governors. 
increase the oll’s ability to reach and 
maintain a film on highly stressed 
parts. 


Piston from engine using 
STANODIESEL Oil 
photographed just as i 
was pulled for 7,800 
hour overhaul. Piston i 
clean and in excellen 
condition. 


STANDARD 


| 





